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mm 1 7] mi^r-^m^t^^^\cu^x. 

mm 1 8] mm-^m^t^^^\c^i^^x. 

siv^^^ot^ctm^tt^mmi ommm 
mm 1 9 ] m^T-^m^^t^mm^^ y 
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7uy^mxh^o iyyxi^ftbxxti'^mmm^ 

mmmmmtbxmt^o mm^sm 
ktim^^^b. ^yyf^cDsmA/Dmt 
ti, 7'v7u'txsi4mt}^§:iifx. rtumm 

[0 0 0 4] ^^ffissue (i. xY iy^Mt^ntcmm 
^mmmmmb. mxi^^Y mmm) , c r 

(fe^fi^) . Cb (mm) BAX:^^V:2yhti 

m^t^m^nx^^. k/D^msMf^^^xt}-^ 
-h'^mcxiitnmMT-^^ji-um^tbxib 
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[0 0 0 5] ctimmm^mm. y^^y^^^y 
m^-T-^^7[y-h?^^v d^cwmbM. m\c7 

to M, SRAM, DR AMl|7b^-iSfC<$ffl^n^j(?^ CC 
T'fiC P UtOM'Xiiaifff^nrtg^ V R AM^^ffltr 

[0 0 0 6] mmmi^y^'eV 1 0(i. ^^rf^Jf^M^O;^^ 

ti\ ^^y^-faysxmBmmmm^ntcto) 
m^^mo cmnw^M)^-tv 1 o^tm 

^ifSRAM, DRAM, E E ? ROUmm^'^m 

EEPROUm^bi^\ I C;?j-FnvhD-^ (P 
20 CMC I An^hD-^) 1 Hi. [C><-eU^-K 

lEii^ ntcmm\ :^'<y^-cnys xmmM^mm 

^mztitcmc. C£0n>hD-5l \^i\bX9\UB 

n-^ 1 1 ^ftbxmmnmmum \c±i-Y 

(PC:^-K^fel.^*9) ^Lm SRAM;^7"K, D 
RAM;^-K, E EPROM;^-K^^^i^r^t. -er 

Lio-Y'^i ^\)ni3-Ymmbx'j^mmftbx 

[0 0 0 7] Xhn4<12{i. rtitXhDvf^^^-^ 

^/cA6coiEi^T^^). ccxi^m'y-^y7.mm 

§ vv^ 3 > 8 tc J: '^^^fc^^ ^ yym^n^ ^ 

ymtmmtcomt (Dmo^^rj: 0 tern 
immmirjiv. i/vr^immtbxn. rsz 
3 2c-^. R s 4 2 2 Ammmmm^t\ ccx 

l>iRS 2 3 2 C^mbX^'^o 
40 [0 0 0 8] 4(i. ti:<'7m(Dm'^7. 

ffiiL. )^^y^'^ny8K^m\cf};bXWmM^n^s 

1 5 it. mmt-hj^v mic^-.xmf&^ti. p< 
y V Y n y 8 mmc ^ x^mrM ^2<^mm 

[0 0 0 9] 7t-tiAmmUl%kt. mtfXf^ylf 
50 yf^-^\c^K^mfSLtti. ^^yv^ny scoWtc 
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p E cm. m^Hi] B I cmmm^o 1 
[0 0 10] a^A^eTt^ufBgj^to-icoi&f^ 

[0 0 1 I] §frt^o/ca^T-^^. fI-tiEasa56T^ 

mm{mm^m^rc±x\ m&r-^mm 

7^-;^ Am ^Kl>trvrui^xm4(o^GC7y 
y(o^^ymm^mi^\ miEmih'p^^yhm^n 

S^Bf)'^}£Tt7y~f n ^ftLXTtamm^^ 

niscmtbxmt^cthxt^o 

[0 0 12] mm. ^y hmjEm^cmh^brc 

^7V'rny 1 4*^e;^'i'>v-rny8tc^2cou 
^j^n^fc. ^-YyTYnysti. ;<-e'Jnyhn-v 

L'T. m]ii:mmy>f-)vv9^^y^*x\ xhu 

[0 0 13] yU'-A:^^^) 9^mmm*)]i.^mj 

stm^m^ctic^^^ ^^^y-^-fnysxmm 
ysii. m\c}s.i:xm^m^'m\^\ mmmF^:^ 

^y 1 0, mm^tlXi^^^ I C;^-h\ "Kt/Hiil^gP 
>"J7;b4?-htcgS^^nT0^^^^y3yl?tca®r- 



(4) 
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^fT^t/\ 7U-A^^'J9{cS^iACy, (1(7)^. 

Wgp 6 ^ ^ ^ U n y h u - ^ 7 ic J: T - ^ ^ 

m^. mm36^ftLxnTscibm^i9{c 
10 ymB. lea m(nmmm&t^ 

[0 0 15] ^3 0(iTY>^*^;V:^;^^<O51-g^^^J^ 

mmy, m^, 77 ^y^mo^^mmmm 
n(Dt!:^'7tnm:^^(ox. mmmt^. 
[0 0 16] m-. 'mbrcr^'j^)vti:^'7(Dmc^ 
wmy^ }Vh\zm.t nmmmmmcmm 

xuD i^-T^Ts";) m^m^tc. ^u^T^'j^)]^ 

^MMmm^■^TL\L-:>\.-xMmt^o 
[0 0 1 7] ^3 ui. T^z/^mmm.^m(r) 

(1)1 DS^^^-K 

±mmmi \\t. Qc\)7.^^t\zmihti^y^)\^ 

30 ^W7 3 A^?> I D*^^^^^©P>n. ^WJ»7 1 tC-^ 

rtiD7Y;bA I mmmi 4A^B I DAmsten. ± 

mmUl \\Z^?i^ti^. -7a. MD4 1£0 I Dii. 

MD I \)m3i A-h-^^-x^mo 

[0 0 18] ±mmui 1 u> cn^ssrco i d^^j 

mmtim^^L. \Dtf^-mbX\^^^f)-^ii^t)^f-j.y 

[0 0 19]^^. UDm^\at^ /^-a- F I DA^ 
WtJf^tt^nri^^l^^tfe-So C(Oi§^tC{i. CRT 

[0 0 2 0] (2) 7';x^'vy^-K 

SPtcHz^hL. 7Y;l/Atcls®^nfci5t1t^^7^';l^ 
AX:^-V:^g26 itOCCD-eig^jACJo CCD^miA 
50 O^'g'. *X^-vy£0B?tCjtKLTCCD6 1£011^ 
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8X19 Zg^gS^OSg-e^^iiOo COXoiC^ ?s 
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SP7 ni;^-eygii6 3iciB1i?nTi/^-5yyx4^-^yiS 

RT6 9tcS^^-ti:§, cm. CRT6 9tC^^n 

-^"^"^yxi^mmmm^jii^'. cmm^mc^-^ 
^'xm^sm.(Dmm^^^n^j;:i\c. rgb->ym 

[0 0 2 5] 7V7.^^ry7.^^ry^rA7ilU^^^cm 

mij-rmrji.h.tib. 7ttugP6 3tciH«^nTi/^ 

^yUX^tVffl^^cC/M^^TcLUTtcaL. CRT 
nyhu-)im8(D\£Tty^^V\cmm^^. CR 
T6 9JCfi. C£0(^iE^n/c!tftt(DyUX:1^-V>'ia®A^ 
S/7^:?n^. CuT. CRT 6 960^/7^ 

M^^ra mt'^^mmsx^^^^Eoi^'i'jiv 

4 Xt< ^;b^C R T 6 9tOia^g^^^gJi^fetc^ 
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C^fft{cS-:5i.^T<?)liiET^^£0'?^. t^U-^tmi"^ 

it c (7)^ffi-S:*X4^ t yffl 1 ^*7r L U T (ii^Sgp 
6 2tc:rtji^nrv^^) fc7Y-K/Vv^Lt^^o o 
S^), *X^tyfflfOi;^7rLLfTfc^IE?nfcPgp^ 

-7^«ti^iCyo i:J±mm^c^*)y^)x^^ymu^ 

[0 0 2 7] (3) ^X^i-yne'-F 

^x^^-^^^r-fi. x^^i/Affl^j^y-r/UAx^^-^-tase 

1 COC C m^XCD^m (&mi2 0 4 8X 3 0 7 28 

m m^'xmo. ccDxym^m-^tircu, g, 

G. micr-^z/^m^T-^ mimi itr^h) 
tcg^^n. ®Misas6 2tci5n§o ctoiiws 

20 r. *x^-\'>'T#5.n/cTY>'^;bBtx"^{icco 
I *7r L U T (c J; '?gS^[B#^^MAMf ^?n^ C ^ 
tc4^o *X4^-vy7:1|^nrc7^;l/AB^r-^(i. 

iMaase 2^/M.r^^uai6 3tc-HEii^n 

[0 0 2 8] ^^iJaJ6 3t(:-0fB1i^n/c7Y;l'AII 
®T-^(i. HYStc^^ffi^n. RGB^YMCS^ 
356 4^X;U-T^Sttre«iEaS6 SfcA^o fe^iiEaJ 
6 5 fi. Km^T-^m&^^m^ 3 :^^7r£0 L U 
TX\ L U Tt<:fBi[;?nTl.^^(.>®^r-^{i^£^o:3^ 

7iLUT/?^efi. R. G, BUSr-^WLl^R, 

G, mmf-^trs'.x&ti'^n^. mwEMs 

mM^. irU^^ee^/rbrCRTnyhn-yl/gp 
6S0)\£Tt:^^V\cmmn. CRT6 9(C^^n 

[0 0 2 9]-:^. feffigPB stotti^tl -irb^^e 

6^/VLTMDj!QSgIS7 0icA^. JPEGJgSiOli^ 
EfiAmt)n. J P EGl^Stc^iJo/cHtr-^cOff 

mmmT-^timmt]^^tix^-^<o 

[0 0 3 0] C£OJ:^{cLT. »^#K^tg^BHfffi 

mm^^nx^xi.^^. cmmmma. 

hicuD^^At^ctic^i), MD\cmmnxi'^ 
mmmm^&Lx. T^xy^^izm-^^^ct 
50 ffx^^h(r)x$>:^o cmmii. Sfn-^ntcmm. 
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[00 3 1] 
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mx^^x. \ci]-Ymmnx\.^mmm 
nmmmm^ct^mtLxi^'^o 

[003 3] 

X. I c i;- h^(ommf)^^mmnxi^'mWiT'-^(D 

[0 0 3 4] cmmmmc^m. \ c ij- Ktcia 
m^nx^^^m^T-^mm^^f-x-j ^Lx^m 

icbx^^mx. ictj-hicEB-^nxi^^mmn 

[0 0 3 5] c(7)^ic^i^r. rnmm^T-^mi^ 
^mi^. J p E GEmm^T-^mmfm (y^ 
^) t&.mm (cm) \cmt^mt. mirc 

it m^it iSDCT^giL. mfi^tirmmr-^ 
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fit. m^^f^^ntcEmr-'^t. -mzmnxi.- 
^ Yim^nmi. j p e GEi^r-^^mt^^ 
fkt tm^x J p E GmT-^my7^J yfiy- h 
^mt^c tmwitbxi^^^. 
[0 0 36] c(r)mn<Dmmc^m. ic^-kub 
m^nxh^^m^T-^coEmyi^ffT^ 'j^jv'wn^ 

yy^jy^'u-hm^^^^xt. ic^-hiam 
^tixi^^mmmmmmi c s c t ^s: < 

[0 0 3 7] ^tc. mmBmr-^mm^i^ 

So cmmmmcMi. myyvymicm 

[0 0 3 8] f/c. mmBmi'-^^mt^^ 
ic^5i^T. myy'vyvmimmmmi^T 

[0 0 3 9] c(Dmmmc^m. my~/v 

So 

[0 0 4 0] ifc. mmicBmr'-mmmm: 

[0 0 4 2] Sft, ^S«l<:*5^iST-^f®^0DS§)t 

[0 0 4 3] c(Dmmmci,m. mwmm 
[0 0 4 4] cmmmmciim. m<r>--^m 

[0 0 4 5] S;rc, ^SHfCji^n^T-^'liiWsi^ 
50 Tl-'^, 
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[0 0 4 6] c(Dm(ommc^mi^ ^yr^/^icj^ 

[0 0 4 7] mc. mmmicmmmmmi'f^c 
t^mtLx^.^:^. cmmmmc^m. mm 

[0 0 4 8] mLrcmm&:t^^2(DmMi±. r 

I c ij- ¥^mmmmwtmm<o9^j^ <t^i^ 

u^rix\.'^m<Dm'P^ji<tty7 7^jvit, 

r^)it. ^mmm(r)W^77'{ji^tm!tbx. i 
c hicmmtixi^^mmmmo')^. mcmm 
mmmcmmt nxh^mmmt^m^^ fi&tm^ 
mt. mit.m<D'm^mcs-:5h^x. ^mmm 

^/vxm&^n^ctmmtLx^'^. 
[0 0 4 9] ccommmc^m. mm^myr^ 
^i^f^mmam-^nxi^'^mmn^^mcx ^ m. 

[0 0 5 0] c£7)^jc:fet.^T. m^T-^^nmt^ 
#^ic:fei^T. mmm^mtm9cKy7^)\^m~' 
^ix\^'^ti\ mmT'~^msL(}y7^mmm'^ 
-&Lx\^'t^^^y7-()W^^i%^\m. mmtih^ 

[0 0 5 1] c<r}mBmf&\c^m. ^^-y7-()V^ 
xm^j:mmy7-f)v^m^bxmmmmmc 

^m^\cwx. m^9c\i:m[:mmy7-f)vm^'t)'^ 

^hvmy7^}im^mbx. mmwrih^^^ 

[0 0 5 2] cmmmmc^i^i. mm^y7^ 

t^^^icu^x. mE^my7^Mmm^i. 

7t(0y7-fMc^£Xrzr^ h 

mwt^ctmmixi-^o 
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[0 0 5 3] c(om<Dm\c^m. m7i<Dy7^ 

cticx^. y7-(jv^m^^m^<n^s^ct^'^xt 

my7 4Mmmi>i. m^7i(Dy7^mmBm^ 
mtbxi^^^. 

[0 0 5 4] ccomMmmc^m. mBmcj^^i: 
10 XT^u{;hv^r^}&t^ct\c^*)^ y7^)vwm^ 

t^^ic^h^x. mwmmy7^mmmi. if? 

[0 0 5 5] comnmmc^m. mnKowm^ 
mcj^xtcT-ru^hv^rfm^ct^c^^^ 77^ 

[0 0 5 6] (:co%^(?:)^figtc jrntf. 1 mm^mi"^ 
30 [0 0 5 7] c0)mmmmc^m. ^mbtcti^y 

mm^^^Xc^^^-^X. SijtEWS77-Y;l/fM^@ 
WitlXi^^6o 

[0 0 5 8] co^mm&ic^nii. t^u^v^jo 

[0 0 5 9] C(O%0^tO^J5SctCj:nff, ^y^/^^Jlf^^ 
6 CO A;^tc:is; i; mT^^Stcg^^nrt. >^ B®T- ^ 

[0 0 6 0] 

50 JgiM^^t7n-y^^Tfe^, pc4ol/^r. 3 0fiS 



13 

3 2{i I C^-F4 2^^g^^n^ I C;^-hV^X. 3 

3 tig I C:^-hVU3 2^0fflai^fT=^^ I C;^J-Krj 

4 ItLX^t. fylBL/cMDcOfStCMO (itlgr-YX 
^) , FD (7n7fe:-r-<X^) ^ffll^^C^iA^Tt 

[006 1] 40 (igM^fttOS/fpiOtJffll^lT^ -3 ^ ^ 
y^-fny^ 4 3fi^;^^yT^ny 4 OtcJ^LTSa 
convy FI?^A;^^§»glST*fe^o ^f^gi54 3 1 

iz-A^-ey 3 4-\(OB®T-^iO«tiii^^^i^ffiL^ 
am 3 7 tiiSfir-^^S^I-S LCD (m) -e 

[0 0 6 2] 3 8 mm^tmmicx *) ifi^iT^ 

fe^o MD K^-r^ny hP— 73 1, lC;^7--Kny 
hD-^33, 7P-A;<^y34, y^rUnyhn- 
53 5. ^^jQSgl53 6&t>miBr-^imK7'Y/^ 

3 9tiv^'i'yv^ny4 0^giK^n. ^;^'i'yT-rn 
y 4 0 e» ^ffliOMSin T y F^Sct^ cJ; 5 tc^ o r I. ^ 

[0 0 6 3] mzmmmmmmmi^^^tmi: 

^(C^l^T. 5 0{iMD;?;-F4 l^gfr^MDXD 
5 nil C;^-F 4 2^gl-r^ I Ci;-FXn 
vVXh^o 4 3 a, 4 3 btigfi^8ffp-r-S/cA?)0^ 
f^g|i4 3^!LTiOSffX^7f-T\ 4 3aiiffLt:^ 

y. 4 3 bfi:^-y;i'4--T^^^o cn^^f^x-r^^ 

4 3 a, 4 3b7b^P,A^^n^Sf^m^ti. :^^y^^ 
ny 4 0 tcS^n vy F LXXti^tx^ ^ ^ T 

[0 0 6 4] (1) I C;^7-h>6MDAC0atr-^ 

I C:^-F4 2^ I C;57-FVnX3 2lcg^L. - 
;^MD4 l^MD ¥y^73Qt^mr^, MD4 Itc 

mAsio^ibrnm^m^t^t. ^^yvY:3y4 
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0 i,mmmmm^o 9ct. i c f 4 2 icm 
^nTt^^afir-^to 1 n^m \ c ti- f/U3 

2, I C;^;-FnyhD-53 3^/>LTpiYyvY3 
y4 otc^^^jiA^n^, ^ix. ;^Yyv^ny4 0 

^LTii. f^lixif j P EG^S. J B I GTjS, G i F 

[0 0 6 5] WJ^n/cr-^Efii)jSA^MD 4 1 tdt 
t iicylt r - ^ S ^ f«i U X$> r> tc^^lc (i. 

X-fyv^3y4 0ii^cO$SMD4 nciC;^7-F4 

I C;!;- F4 2A^B 1 3 x'-roffl^r-^^/jmii 
Sn. IC;?7-FVU3 2. f C;^7- Fny F □—7 3 
3 ^gT ^ -r y V Y ny4O(cA0rticRAM ic-^^ 
Jtb. MD F5^7ny FP-53 l ^M.TMD F5 

20 < o 

[0 0 6 6] MD 4 1 t?)Stx-^fflS77S^: Ltii. 
J P EOJS^^ffll/^^n^o J PEGT-^EfiT?^:^: 
ti. atr-^^DCT^SLT^i^Sr-^tcg^L 

vy^{[:;&tf^^ C <!:tc j; OMr-^-^EIBt^^. 

[0 0 6 7] mi-^txfcT-^Emn^m^) 4 1 tc* 
\c^-vh^hm^Ltmm'f'-9\cnLx^ 

r>tz^. MD4 l^^oa®r-^cOStiA^^tT^'9o 
IC;^-F4 2;b>Binvtog®r-^;bm 
ii^n. IC;^7-F/U3 2, IC;^-FnyFD-5 
3 a^MTTf-Yy x-^ny 4 OtcA-^TB^r-^TEffi 
;^S<?)^^^fT^om ^Tf-Y yv^ny 4 0:6>6M 
DF5-^>^3yFn-53 1, MDF5>r73 0^Sr 
MD4 ncB#T-^A^«Sii^nTt/Ko 
40 [0 0 6 8] CcDdc^tc. *%^tc:j;ntf. IC:^-F 

\zumtix\^^m^T-mmn^^'f'x 7 ^ lt 

^')\cLx^^^<r)x. \zti-Y\tum.^nx^^m^ 
mmmmm^mt^ctis^x^^. 

[0 0 6 9] {2) UY)t^h\Cii-]^^(Dm^'f-^ 
MD4 lA^B I C:^7-F4 2^B®r-^^ttiiiCy 

50 {mt^) mmmmtmxh^o c(d 



15 

m^m nT(/>^MD4i^MDF5-r73o icf^m 

t/^:^<T^>J:i\ y^-fy-^^ayA 0(^. MD4 i 
[0 0 7 0] J PEGE^T-^^-»f>yUy^ 

yy'v y^u-h(Dm^ J p EGmf-^mm 
mmm'^y-fv y^'imk. mjPE Gm^n 

^s'ymmmtlXi^^rco Lfj-^Usi-h^^. ccoijmx 

mxi>t. mc^gitnx^^^ j p e cmT-^^-^^y 
y^']y- h(om^ J p E GEmr-^ic^m^ 

[0 0 7 1] C(0^or£^yfVymm^m^rcisb 
tc. ffl^T-^t^jA^^gfi. J P E GEJBB^T- 

^m^m (Ym) tmm (cfi^) tc^^t- 

ucGmm^it mm. mucimb. m 
-^ntcmmi'-^m^yfvy^^mtmt. m 
myy^jy^-^ntcr-^ic^ DGim, am 

-mmnxi^'^Ym^m&i. jpegewt 
-^^^f&t^mtm\^'x ] p E GmT-^m 
yyv y^iy-h^m^ct^mtt^mx^ 

[0 0 7 2] mzmyrvy^^yimo^mmmxh^, 
J p e GEm\^f-^m^t^mt Lxmyy 

2 : mm^o "tomct.. 4:1: xm'^h^is^. 
ccx^rmt^. mm^\^z\^^u{t. fuv^it^n 

G, Bxm^j^^nrzm^T-^i^. mmmt. a 

R. G, Bm^'X'^x^xm-^ti^o 

[007 3] 

Y = 0. 3R4-0. 59G + 0. 1 1 B 
C b = R-Y 
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C r = B-Y 

4:2: z^yfvymi^i. mM^jimm^T-^ 
mtc^^'^i^icm'^n. mic^.t<^vicYmit±x 

(Dzfuy^^^y-f^y^'l. Cb, CrM^(ii?fte 
ticvyf^) yft^mx^^^o cnwtLr. 4 : 
2 : o^tv/vy^ffiti. }£^^^um. mimm 

^Xcoyuy^^^yrvy^fb. Cb. Grmi-t. 
10 t^fcCOT'*^. l/^t'n^077S^>. issfi^Ytcoo^ 

yy^Wr^t^^t^v MDtciB^^n^j PECEiea 

®T-^{i4 : 2 : o^y^u y^iXTf^^^n. -73 
1 Ctf-Vlcmm-^n^J P EGEEJia®r-^fl4 : 

2 : 2^y7vymxm^tix\^'^^iz-^\^^x^ 

[0 0 7 4] ;<-ryvYny 4 0(i. IC;!7-F42;b^ 

£0^^. 4:2: 2^y~fvymx$>^ctmm 

^t. 4:2: o+^yyyy^istc^^t^o 

[0 0 7 5] mimy-fvy^u-h^mmmx 

7t(Dmf$T-^ii. mic^^t^'?ic^comB^^X3 2 

X3 2mmi)U : 2 : 2-9'yyy y^^ n/cEM^r 
cne.a^r-^7b^^>4 : 2 : 2-9-yyy y^^^^R^ 

30 9o ciOig^, (b) Jc^-rj;^^'9-y7'yy^^*^n/c 

tr-^tCj^LTJ P EGESi (DC T^j^-^fi?{t:-> 
/^7vy^?^^^:) ;g:tT^5:-9o cct^U^, (c) ic^.t^ 
747:t-V'y h^O^^^n/c J P E GEm^T-^ 

hm^bti^o Ymzmtcbmimtc rmmm 

[0 0 7 6] (2) *^gggHI|(Oilf^ 
;(^yT^ny4 Ofi. I Gi:-}' A zt^m^'j^h^tz 

40 2 : 2^tyryyyaT^s<:i:^WJi--^^. (c) 
\c7r^tm.-^rircmm^T-^^ id) ic^.t^^ 
ic. Yfi^, cb^^, Grmicmt^o Ctl^^ 
St^nrdi^to^-^Y^^ti. 7i^yW3y4 0f^a5 

tOR AM®tC-^iStLT^<o 
[0 0 7 7] ^LT. C bm^tG rm^(D^\CtibX 

^^y-^ymit-^mm-^mD c T^^LTTt^oHi^ 

T-^mjtt^o C(Fym. (e) ic^tJ:'3^ii®T 
":^:6^i#6n^o ^^tc. Tt-T yv^n y 4 ofi. cnB 
fi(ix-^tcwtT^-y-yyyyy^lf^'9o c^o^-y- 
50 yT'yy^li. ^T^f^^iR^s^tc^yT^y y^t'St* 
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tien^. C^OM-f-^tC^^LT J PEGE$g (DC 

( g ) \cm^^ 4 J p E Q^mm^'f-^m%b 

^m^LX. (i) tc.T^t<i:*9^4 : 2 : 

MD4 ncl¥ (Sta^/uD LTt^<o 
[0 0 7 8] S5{i-9'>>^'jV^''U-h^M!lf^^S-r 
7u-5'^-v-hr^0. ^'Yyv>rny4 0iOi&f^^^ 
•To ^-f. J PEGffiffiT-^C»Yfi-§i:C^^ (C 
b, C r€^) ^;^i^SEL. -^ISIfit^ (S 1) o 

m^ii^^^'cm^wtt^ (s 2) o ^^ic. a^^n 
tzm^m^yf')yfmlrs.^ (S3) o s 

ft, /N7Tyjf^{t^ff^9 (S4) . ^tr. 

r4 : 2 : o^y'f^)ym\z^-^mmm-^^% 

(S5) o 

[0 0 7 9] L.(Oim<Dl^mK^nii. 

mttix^^mmmmm{t^^\:^ctr^im 
[0 0 8 0] m^my~f')y^^v-h^m\{'^<^m 

(Cb, cxm) t^mi. -^mt^ (s 

DCT^Mrtf-^O^C^^^STC-r^ (S 2) o 

witntczm\0ihxmiEmir^'} (S3) o a 

y-Yyv^ny4 otcA^j^n-So 
[0 0 8 1] ccOcJc^tc, sify:/ijy^^tcfe^» 

ii> feffiiE^nfcB^T-^(?)^+^y>^uy^^tT^^ 

(S4) o *lc. l|-9-yyuy^L/cfii^r-^tc?>fL 

5) o C£07-<;b^»COl^Tfil^m^i^^^^^ 
J PE Gffli;^^m a®T-^^8x8ii^c7)7n 
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[0 0 8 2] ^'i'yT^ny4 Oti. 7^';l/^®®^ig 

L/ciitT-^tC*fLTDCTm ^N7^y 

mitm^") (S6) . ^LT. ^mntcman 
^t-mm^nx\.-tc\m^m&LXA : 2 : 0 
^ty*/yyyafcj:>SEffi®«r"^^^t^ (s 

5) o 

10 [0 0 8 3] ^7fi^i^^i/^7-<;b^fOM^t;M^^t0 
XhW (a) fiX'y>?fflai7'i';l^^. (b) (iWt 
7^;l/^T^^'). ^felcJ;<ffll.^en§7^/V^fr^ 

i^^i/Hcr^^ri^iiKt^o ^8(ifet.>^o^7Y;i/^ 
c7)l!lf^i5W0^S^o (a) (i. ^/n-y^coigWtcx 
y (x^y^;) 8 0ibmLTl^^^C5r'S^o Ctilc 
0 7 fc^t X 7 7 Y ^^;S>Ht/c§S*£0<a^ff 
nt^bt (b) £7)i;*?lc^^o oi*?. X7i^*gp^3Hc: 
(i. 0t3(i1^(7)ffi (X-y>''^^?SlM5^ffiWl^^;^^<=S: 

^fc, x^y'-t'fe^^^^L, ^<r)3^(^mm (X7 

^) {C*fLT^7lc.T^t-¥ft{t7w';b^^Mt^^. 
(c) tC^-Tcfc^tCX'vv^^M^Sl^tct^tl^^^T-t 

(a) m 7uv^(Dmm'^ "1" ^ ^'1 o" 
x^oTc^m^ "4" t "1" tm. m^^'^'f^ 
yc^mmm'^^sr^t. ^i^^th^^cr^-Dxi^'^ctm 

[0 0 8 4] a9(ifei^si^7Y^^^fflai!if^^^-r7 

7^)\^^^tt^f^ (S 1) 0 7^;U^^:^?Htfc^tOB^ 
tc^* L Tx 7 v^i: Wift^ ^' ^ 3b^>&3f^iOiiM^l±if 
•r^c:^tcj;»:)t7^9 (S2) . X>yy"^W»fL^O^« 
'&{cfiXr77S4tcX4^'yyu :siyzytmm^^ 

^\ai. mmm^c^my^iv^^mx. ifgL/ci 

^ffLi«^(7)fi^r^ (S 3) o ^B^t<:ot.^ 

xmmmt'ofcf^^}^^i^-^:L-j'7t^ (S4) 0 ^ 
Bfgfdoi/^TfDsaa^WLTt^^^t^^^tcitiXT^-/ 

mm\c^m. myy^'jymic^mm^T-^ 

tmm±t^ctt'^xt^o 

[0 0 8 5] *%0^Sam ^/c. ^^iXA./'cat^?) 
n^^^^t'^'^mxh^o ;^-f'yv-rny4 0(i. MDF 
'^YT'nyhn-^S l^^LT. MDK5^7307^)^ 
eMD4 ncfS^^n/ca®r-:$f^^^i^i^. 71/- 
A;<-tU 3 4fcjgS3t^o Sr^i^n/cBtr-^ti. 
50 -tuny hn-^3 5^/^tTfi^fflSglS3 6tcS6 
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[0 0 8 6] *%0^m ^Tz. mmmi^'TcT-^ 
-r>v^ny4 otcii^ii^, /■^y~7-^3y4 0t)^ib 

M D 4 1 tcMr-^^E^t^ e ^ t^mv&^o C 

5^:/a>ha— 73 \^y^4y^^::2y4ommt 

[0 0 8 7] T-mmicli. MDK5>r:;^n>Fn 
-7 3 1 ^/VLTMO K^^73 0;6^BHtr-^^^ 
^aib. *J1'llT-^lMK7'f/^3 97?l^^^n/cfi 
^^/^;VX)fei:Lr^i1^)gr-^i^§7feg|i3 8;b^6m 

3 8-e§7feL/c/^;l/X7t^. mmr-rME\'y^/'^ 

3 1^/>LTMDF^-Y73 0;6^BMD4 1 icg^r- 

[0 0 8 8] ^ 1 0-^ 1 4 mmT-mmm^ 
i:i~r(ommBBmiii. i c fxd h tmf ^ 

^'^m^-^m. MD4 i^otiiLAn^^osf^tt^cj; 
<t§/c46. MD4 i^o}fA®tai1^(0®ici:tte>n^o 

8 2 tiM DXn 7 F 5 0 tC^t^tX/cM D 4 1 ffl 
ttcm^i/x^VX^y^. 8 3{iMD4 lA^r^-fe 

x^nTl^^^^c^S^m7^'t!X L E \)Xh^. 

[0 0 8 9] CcDllfficOJgl^JtCJ^nt^. 

[0 0 9 0] ^ 1 1 \cmw&mwmx\t. mwcf 

ji^^^'ymmwiT-mm^mm^t^^xm 
[0 0 9 1 ] 0 1 2\c7r:t^mmmmxi>t. mwir 
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?^^mmmT-rMmi)'mm^t:M.^xmt 
^«^tc. ^m(o^^m^mi^xmimt^fi}±t 

m kts-^nrcmi^trxk^x^^crs^xio^. 

^^^m§:^LX^^l^^')lcrj:r)X^^^o 
[0 0 9 2] li 1 3 ^Cir.t^mmm&lXi't. S^l-Hr 

-^s§M3 8^n^^^^^si:u mmm 

:n^^^s4m^m^nx^*). mmr-^m 
m^stm-^ti^o c0^^ict^ctx\ mm 

[0 0 9 3 ] 0 1 4 iCTT^t^mmmmxit. 2 mm 
mT-m^j&3st2M<D^7T'</^^m(ff^^ 

^"^xmm^smmmmmi^ffcmt^yr^ 

10 09 U ^mmc^m. f/c. ^^>T^ny4 

otc. ict-i^icmmnx^^^mfDm^p^^it 

^wmyj-^M'^mmt. mmyr^MmmK 

r^jvtmbx. icij-hicmmtixi^mm 
m'o'^. mc^mmmicEM'^nxh^mmn 

[0 0 9 5] SI c^-hicmm-^tix^'^m^ 
\c7rstyt-^y hxm^nx^^ . ^-j^3tm^ 

T-m, S^S©, i:j/vlD, y^y^X}::- 

F, mmmmi^nxi^^^. ^cx\ My^^:^ 

40 m^v^^mLx'myr-ox^mm^. 
[0 0 9 6] ^ 1 6 \timnmmmmxh^o 

(a) (i^^yT^nv4 0{c:J;t)fM^ns rtSPRA 

M^jci2g^m^Ti>-s I Q±i-YWMmy7^)W 

(b) ti>(YW^::iy4 0tc<}:0{M^ns rtSURA 
n^>. 77^;^S, JI^B^, T-^IRO':^;^^ I D 

(r)mm:^<t^(DX%^o 

50 [0 0 9 7] I Qfj- Y\mm^x\^^mmm:m 
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77Y;l/^ V isuall^rvisual 

-^lfttc(IIi;fe<7)T^fe|,i7)r\ 7 7Y;l/:Sv i s u a 
1 1 <t V i s u a 1 2(^ltT-^rfiMDtcM?L^ 

CO 0 9 9] ^ 1 7 i^itmmmmmmmx^^o 

MDtSffl77Y/W (a) (0<}:'5(c:fe-9Tfef). 
mi 60) (a) tc^t I C:^-F(?)BtT-^^MDfc 
t^t^^{COl^T^^^, ^1 6<7) (a) tc^t I 
C:^-FfflWS7r'Y;Wc(i. S^ftTS>5MDfflg@ 
7r-Y;l'i:iiIi;«tuC>ia77Y;I/ (i ma ge l-i 
ma g e 4) ti^^^o ^^y^-^ayA Oti. ^CX\ 

cn^ iqi-sto^a7 7 Y ;p£OB^f - ^ ^^ioi-a^T^ 
yy^jvi^mmbxmt^k^ict^o muco 

(b) (i^¥^iDMDfflWS77-Y;b(7)^^;^^Lrt.> 

X$>^o imagel"-image4:6HmageA^ 
imageDlZ^^-^nXl^'^Ctti^M'^^o cntc^ 
77^;l/^igimt^<:<!:jS:<. MDtcB®r-^^>& 

[0 10 1] c(DmMmmm^c^m. m-7T4}\^ 
iixtmmwi^774 ?i^^^w.LxuD\cm^t 

(S«^Stcf2@^nTi^>577'Y;b-Moc^i) ^oft 

^imiTcm. (b) {i:;(?pi^giJ{CTYU^h'J^f^ 
^L/cgiJ^^To (a) tc:fel^T. MD^Vlz-hr-Yl^ 
^hUT^ti. Aug. Sep^^t^rT^-l^^^MJT'^ 
§0 AugtiS^tcS^L/cffi^lfS^WSL, Sep 

^'X. MdWU-hT^U^hVX^i^. 1 2 3 4 5 ^: 
2 1 8 9 2 2lt^nmi:?^'7(D I D^^ri"^ h 
U ^ LTa^7 7-^;^^^ SLTl^^o 
Co 1 0 2] ^1 9tifM^n/cx^'U^hU(7)ffi^O«?l| 



(12) 

^TjktmX^^o E\ S(D (b) <Dv { su a i , Iv 
i s i a 1 2^^t7T^'U^ hU D I R Ucmt^ 

visual, 1 V i s i a I 2(iD I R 2{C^^ 
(OX. D I R liO^tCl5l-:&(07 7-Y;l/v i s u a K 
1 V i s i a 1 2^mWt^^o\CLX^'6o 

[0 10 3] mzom^tntcT^iy^hvo^imm 
^^.tmx^^o cmnt. is^oi^stcr^b^^N 

mmcmimmT-^774jmm^ti^ c t 
[0 10 4] mzutT^u^hvim^o^icD^r. 

[0 10 5] tTc. ;^-Yy-7'i'ny4 OtJ;. Btr-^ 

m774)i'(D^mmLx. mmr^^mic^^ 
[0 1 0 6] c<D^oictnii. ^mt6774jv^m 

n/cT Y 1^:1^ h U ^O^tclJg^ ^ J; ^ m^f^^ 
mt^Ctti^Xt^o tfc. ;^^yv^r]y4 0fi:. 
Btr-^^^^t-S^tci^-O^r. WM7t(0774)l 

30 CO 1 0 7] C£OllS£(Om(?ltcintf. M¥7n^077 

CO 1 0 8] tfc. :^4y^4'=iyA Oti. Btr-^ 

m^t^^\zu^x. m^K.(D77'<}\^mmn 

ifX^^. 

CO 1 0 9] C£0||ffl|(7)fBlPic^n(f. fMB^fciS 
40 bXT^V^V^)m'^&t^Ct\C^^^ 77 4}\^'§m 

m^^i'ii^^ctfl^Xt^o tfc. yi^^y^^ny 

CO 1 1 0] cconmmmmic^m. WMmw^ 
m^csixrcT^u^hvm&t^cti^cx^. 77 

T^ny4 0(i. Bi^T-:5?^l¥t^^(c^o^T. 

so m^imi. ^(OT'^u^h'jicmt^ctf^^x^ 
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[0 i M] c{Dnmmmm\c^nii. immwm 
CO 1 1 2] ^o^^mm\\-cm\t. mx^tzti:^ 

^ h U ^OMS^^SSiT t § ck ^ t S c ^^T^ 

[0 113] ^o^^mmmw^^m.. r^i/^hu 

lf<:S-rj:9tc:. s^, «a 
y)\^, kf}. ^P^^m<r)mii^^^znx\^^ 

CCX\ "MM" ^^y^t^t. m23(D (a) 

[0 1 1 5] 02 ^i^:^mmmmmmmmxh 

4 0(i. (b) \c^.t^o\c. mmmcmt^^x 
(oMM^ L c umMcm^^^o wr^-^ntcmm^ 

[0 1 i 6] ^2 sit^mnmMmi'^moMmmx 

(a) (i. ffi;^/jA4^--^^7^LT. 4PSiO^ 
^^(OX^^o (b) (i. (alS4^-^^-y^LT. Hii 
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[0 117] m2 6ii:^mm^mMm^(r)m'/t7r. 
7hr'fsgLr^<. iiSffitcg^^nTi^^@^77 

10 7;t"V7hr''&^B^^i2gLTB<Ct{ci:0. 
^'yv-Yny 4 0(i<:£7)7:t-V'y htceg^r^jScB® 

[0 1 18] mz Hitmmm^mi'^^^tyu-'^ 
^r-hx%^o c(Dm^. mmmmmmT-m. y 
u-Api^y 3 4f^T^ss^n^o mt^^ym-^n 

(SI) . ;^-ryv^ny4 0(ili^^^itl^-Ftc 

^fr^o ^*tc, a^^mn^^ (S2) . ;f^yv 
-rny4ow$n/cffi^(o*g^ig^©^ (S3) o 
^^td, ;<^yY-Yny4 oti. W^n/cffia^^Bt±r^ 

w^ntcmm^ixtsi^^m^ciL mntcm 
ici^xmm^m^ (ss) □ 
[0 119] mnrcmm^±xmi§^i«:i±. ^ 

^yv^ny4 0{i. mntc^mfS^^itLfciy^^^t^ 

^x7^-r§ (S6) o ^ftL/c^tcti. jgA^^^n 
/c?^>^'9;6^^x7^-r§ (5 7) . mmtnr^^^^ 
m(Dm,x%^t-E')t^^xy (S8) . 

30 mmm'^^^rcmm^m^^<Dx$>^o m 

m^x^^^m. ;^-evnyhn-v3 5;()^7U- 

Ly^^v 3 Ammixmmm^-^^ (S9) ^ 

>S:9o ^^tc. Xf 7yS6-ef§«^nfc^frcii. ^ 
-eyayhP-53 5{i. 7b-A;^^V 3 4^fflfflIL 

xmm^(Dm\ci±i)-:)\,f^ (s i o) « 

[0 12 0] i^Lkmrnitt. ^y^^^^jvm^'^m 

&\c^^.^tiXi^'mMT-^^^mcmMt^c ttf^ 

[0 12 1] mmMMmxii. ^/T^^g3 7 ^LT L 
[0 12 2] 

[%s^oa^] Si(r)%^tc:J:ntf. TYv^^/I/^y-^ 
50 11. ^^ii/u/cB^1i^R^M^t^c:^t.pIig;S;ij(^ 
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\cLx\^^mx\ ici^-hicmmnxh^mmm 

[0 12 3] CiO^ic^o^T. mm^T-mt'^ 

^mii. J p E Qmm^r-^mm^ (vfi 
^) tmm^ icm) ^cmt^mt. mbrc 

it mm. 'mcrmu s^^n/ciitx-^ 

^^m^ctK^^^ I cti-viam^tixi^^m 

xm'^nmmT-i^(r)Em^t'^y7'v y^^u- 
h^m^^T't). icij-\^{aEm'^nxi^mm 

[0 12 4] ttc. mm»mr-^mm^^^ 
ic^h^x. myfvyfmtmc. 'm-^txtcm 
^^mmf-^^c^miE^n^jioctic^*). myy 
u ymicmmm^f-^icmjEm^ji c ^ 

[0 12 5] trc. mEmmm-f-^mm^^^ 
ic^i-x. myrv y^^mitcmmmm^T 

tic^^. ^yyvymicmj&mwiT~^\cm 
m±t^ctf)^xt^. 

[0 12 6] ^Tc. mmmmT-m{i(omyt 
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r^&^^<t^^ctffx^^o 

[0 12 7] S/c. a^gSfc.Mllr-^lfi(Oj2^§7t 

mmmmmmt^^xmt^^ic. 
[0 1 2 8] s/c. mm(r)mt^micw.mm^ 

10 ^M\cm\.^xmm(D^^^mm^t^ct^^x^ 
[0 12 9] mm\cmmT~mmm^^ 

[0 13 0] SgHtcMcOj^gTtaJ^^tt^c 

[0 13 1] miLfmmmm^m2(Dmnit. x 
mnx^^^mmDm'}^rs<.th7 7^}\^%, mB 

30 ^^?!}^ ^ gS7 7 Y ;^^f^ ^5 7 /UfW? 

^WS77Y;HM?@(ci:t?flFJ5)c^nrc^S7 

r^)]^t. '^mmmmm77^)\^t\mLx. \ 
ct}~\^\zumnx\.^mmm(on'^. mcmmi 
mm\^mitt\x^^mmm^'sm'mt^^'^ 
^wtt. mi'&mm'mmzm^'x. mmm 

m^wmnx^-mmn'^m\c^mmamt 

wmmmmcmtmctirxt^. 
[0 13 2] c0y^\zu^x. mmr-^^m^t^ 

-S(Lrt/>^i^77-Y;b?b^^^^&tcii. tulEtf^jA^ 
^mc J: 7 7 Y L xmt^ Ctlc^^. 

[0 13 3] ^tz. m^T-^mm^^\c^^- 
50 T. m'9t\m\:mmy7^}vm^\'^t^imtm^. 
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[0 13 4] m§iT-^mm^^^\c&^ 

[0 13 5] Sfc. mMr-^mnt^i^^lC^i.' 

X. mmmyr^jim^mt. m^7i<oy7^m 

t^ct^LX*). imBmcj£.[:xT4u^hv^im 
t^ct\c^^. y7^)i^mm^<msvctii^ 

[0 13 6] ttc. m^T-^m^t^^^icioi.^ 
X. mEmyy^Mm^mt. w.'^ftmn^mc 

^ctic^i). y74}V'^mm^^<m^ctf)^x 

[0 13 7] ^/c. m^T-^mwt^^\cw 
X. m'Mmyr^fimm^t. immmmci}; 

[0 13 8] tfz. mWiT-^mntm^\ci^^- 
X. msmyy-^M'^^mit. mLtc±:^'7\t^^. 
c/cT Y h V m^9cmmmm&u mm 

t J: t) ^iOr^' h U tc^g C ^ tc J: 

t\c^^. yr^^^m^^^^m^ctt'^x^ 

[0 13 9] Mtc. mm-^m%t^^\c^^- 
X. mmmyy^mmmt. r^u^hvm^ 

mmxt^xot^cti,c^*). TYU^^huto« 
mm9lx^^J;:^\ct^ct\c^^.. yj^mw 

[0 14 0] S/c. iBSr-^^S^t^^/T^®^^ 



(15) 

[0 1 4 1] CcOJc^tC. i$mfi\^^Uf. I C;^-F 

^^-^(^m'^xtmmmM^m^'^m'^ c t 
m 1 ] tmn(D-nmmmm^^^t7u y mx^ 

10 ^„ 

[0 2] *%s^g^£Oii-Ji^^m^i-0i?^^o 
m4] ^yy^jy^^u-hmmmmx^^o 

[05] ■9->7'U>'yi/-hgMlff^*t7D-^t 
-hX$>^o 

me] ^y-f^jy^u-h^mmmm^^ty 

[07] ^\^'^^-^y^)i^(Dmm^^tmx^^o 
ims] U'^i^y^Ji/^<Dm{mBEmx^^o 

[010] *^fl^S^iO^li^^fj^^t0TS^o 

[011] :^mmmmmmmmtmx& 
[012] *^s^^?)fficoi^ffiffl^«^j^/^-r0T^ 
[013] tmmmmmmmmtmx^ 

[014] *^^^^^7)ffi£?)mS^«^J^^t0T^fe 

30 

[015] I C;^/-Kli:ISg$nTl^§®^T-^i07 
[01 6] *%^iOl!lf^iS^0T^^§o 

[017] tmmmmmmxA^o 
[018] fM^n/cTY h ^j(Dm^mmx% 

[019] M^n/cTY h ^(Dmm^^-tmx 

[02 0] M^nrcr^' ix^ h v<Dmm^frstmx 

[0 2 1 ] h y mm i c D-e-^ioS/T^«3j 

[02 2] mmmmic D^:=^^(omm^fBtm 

[02 3] tmmmi'^mmmx^^. 

[0 2 4] *^^iDS«i!if^f7)ffi(oiJisfl0T^^o 

[02 5] *%0WSi«f^tOffliO§il0^0T:'^^o 

[02 6] tmicxmMts^mm^^tmx^ 
50 [027] ^mmm^yt-^y hm^^^tmxh 
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(54) [Title of the Invention] IMAGE RECORDING AND 

REPRODUCING APPARATUS 

(57) [Abstract] (There is an amendment) 

[Objective] To provide an image recording and reproducing 
apparatus which can make a copy of image information 
recorded in an IC card, to another information recording 
medium for use in a digital picture image processing 
system, or can carry out the reverse thereof. 
[Means for Resolution] In an image recording and 

reproducing apparatus which is equipped with a function of 
making a copy of image information from an IC card for use 
in image recording of a digital camera to another 
information recording medium and a function of making a 
copy of image information from another information 
recording medium to an IC card, and in which reproduction 
of the read image information is also possible, it is 
configured including compression system detecting means 
which detects a data compression system of recorded image 
data from information of an IC card, and image data writing 
means which carries out writing of image data to an 
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information recording medium as it is, in case that a data 
compression system which was detected by the compression 
system detecting means is the same as a compression system 
of image data to be written in the information recording 
medium, and which carries out writing of image data after 
conversion of a compression system of the image data was 
carried out, in case that compression systems are 
different . 

[Claims] 

[Claim 1] In an image recording and reproducing apparatus 
equipped with at least one function of a function of making 
a copy of image information from an IC card for use in 
image recording of a digital camera to another information 
recording medium and a function of making a copy of image 
information from another information recording medium to an 
IC card, which is also capable of reproducing image 
information which was read, 

an image recording and reproducing apparatus 
characterized by being configured including compression 
system detecting means which detects a data compression 
system of recorded image data from information of an IC 
card, and 

image data writing means which carries out writing of 
image data to an information recording medium as it is, in 
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case that a data compression system which was detected by 
the compression system detecting means is the same as a 
compression system of image data to be written in the 
information recording medium, and which carries out writing 
of image data after conversion of a compression system of 
the image data was carried out, in case that the detected 
data compression system is different from a compression 
system of image data to be written in the information 
recording medium. 

[Claim 2] The image recording and reproducing apparatus as 
set forth in Claim 1, characterized in that 

said image data writing means changes a sampling rate 
of JPEG compression data by use of 

means for separating JPEG compressed image data into 
a luminance signal (Y signal) and a color-difference signal 
(C signal) , 

means for temporarily storing the separated Y signal, 

means for carrying out decoding, inverse- 
quantization, inverse-DCT conversion of the separated C 
signal, and applying re-sampling to the decoded image data, 

means for carrying out DCT conversion, quantization, 
and coding of the re-sampled data, and 

means for re-configuring the generated compressed 
data, and the Y signal which is temporarily stored to 
generate JPEG compressed data. 
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[Claim 3] The image recording and reproducing apparatus as 
set forth in Claim 2, characterized in that, in case of 
converting said image compressed data, before the re- 
sampling is applied, color correction is applied to the 
decoded color-difference component image data. 
[Claim 4 J The image recording and reproducing apparatus as 
set forth in claim 1, characterized in that, in case of 
converting said image compressed data, filter processing 
for obscuring an outline is applied to color-difference 
component image data to which the re-sampling was applied. 
[Claim 5] The image recording and reproducing apparatus as 
set forth in Claim 1, characterized that, in case of 
disposing a light transmitting and receiving part of 
infrared data communication on the apparatus, the light 
transmitting and receiving part is disposed on a surface 
other than an insertion surface of said IC card or 
information recording medium. 

[Claim 6] The image recording and reproducing apparatus as 
set forth in Claim 1, characterized in that, in case of 
disposing a light transmitting and receiving part of 
infrared data communication on the apparatus, the light 
transmitting and receiving part is disposed on a surface 
which is adjacent to an insertion surface of said IC card 
or information recording medium. 

[Claim 7] The image recording and reproducing apparatus as 
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set forth in any one of Claim 5 or 6^ characterized in that 
a plurality of light transmitting and receiving parts are 
disposed on both opposing surfaces of the apparatus. 
[Claim 8] The image recording and reproducing apparatus as 
set forth in any one of Claims 5 through 1, characterized 
in that, in case of disposing a light transmitting and 
receiving part for infrared data communication on the 
apparatus, equipped is a mechanism which is capable of 
connecting to a light transmitting and receiving part of 
another equipment by an optical fiber. 

[Claim 9] The image recording and reproducing apparatus as 
set forth in Claim 8, characterized in that a plurality of 
light transmitting and receiving parts are disposed on the 
apparatus . 

[Claim 10] In an image recording and reproducing apparatus 
equipped with at least one function of a function of making 
a copy of image information from an IC card for use in 
image recording of a digital camera to another information 
recording medium and a function of making a copy of image 
information from another information recording medium to an 
IC card, which is also capable of reproducing image 
information which was read, 

an image recording and reproducing apparatus 
characterized by being configured including management file 
preparing means which prepares a management file at least 
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from a file name, and shooting date and hour information 
among information which has been recorded in said IC card, 

judging means which judges whether or not it is image 
information which has been already recorded in an 
information recording medium, among image information which 
has been recorded in an IC card, by comparing the 
management file which was prepared by the management file 
preparing means and a management file of the information 
recording medium, and 

writing means which writes only unrecorded image 
information in the information recording medium on the 
basis of a judgment result of the judging means. 
[Claim 11] The image recording and reproducing apparatus 
as set forth in Claim 10, characterized in that, in case of 
making a copy of image data, in case that said judging 
means judged that there is such a file that a file name is 
coincided with a copy destination, but data amount and file 
preparation date and hour of an image are not coincided, a 
copy is made after a file name is changed by said writing 
means . 

[Claim 12] The image recording and reproducing apparatus 
as set forth in Claim 10, characterized in that, in case of 
making a copy of image data, and in case of searching 
whether or not there is the same image file in a copy 
destination, said judging means searches only a file in a 
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directory designated in the copy destination, and then, a 
copy is made by the writing means. 

[Claim 13] The image recording and reproducing apparatus 
as set forth in Claim 10, characterized in that, in case of 
making a copy of image data, said management file preparing 
means prepares a directory in storage means of a copy 
destination in accordance with a file of a copy source, and 
a copy is made in that directory by said writing means. 

[Claim 14] The image recording and reproducing apparatus 
as set forth in Claim 10, characterized in that, in case of 
ma]<:ing a copy of image data, said management file preparing 
means prepares a directory in storage means of a copy 
destination in accordance with a preparation data and hour 
of a file of a copy source, and a copy is made in that 
directory by said writing means , 

[Claim 15] The image recording and reproducing apparatus 
as set forth in Claim 10, characterized in that, in case of 
maJcing a copy of image data, said management file preparing 
means prepares a directory in storage means of a copy 
destination in accordance with storage means of a copy 
source, and a copy is made in that directory by said 
writing means . 

[Claim 16] The image recording and reproducing apparatus 
as set forth in Claim 10, characterized in that, in case of 
malcing a copy of image data, said management file preparing 
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means prepares a directory in storage means of a copy 
destination in accordance with one time copy operation, and 
a copy is made in that directory by said writing means, 
[Claim 17] The image recording and reproducing apparatus 
as set forth in Claim 10^ characterized in that, in case of 
making a copy of image data, said management file preparing 
means prepares a directory in storage means of a copy 
destination in accordance with a camera by which shooting 
was carried out, and a copy is made in that directory by 
said writing means. 

[Claim 18] The image recording and reproducing apparatus 
as set forth in Claim 10, characterized in that, in case of 
making a copy of image data, said management file preparing 
means, when it prepares a directory in storage means of a 
copy destination, can select a preparation rule of a 
directory, 

[Claim 19] The image recording and reproducing apparatus 
as set forth in any one of Claim 1 or 10, characterized in 
that display means for displaying image data is made to be 
of a touch panel configuration, and provided is editing 
means which edits an image which is displayed in the 
display means, in accordance with information which is 
inputted from the touch panel. 
[Detailed Description of the Invention] 
[0001] 
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[Technical Field to which the Invention Belongs] This 
invention relates to an image recording and reproducing 
apparatus . 
[0002] 

[Prior Art] In these years, in addition to normal cameras 
using silver salt films, digital cameras, which store shot 
image information as digital data, have been used. This 
digital camera is a thing which stores shot image 
information as digital data, and therefore, it is also easy 
to carry out image processing in a digital manner, and it 
is conceivable that they will be widely used in the future. 

[0003] Fig. 29 is a block diagram showing a configuration 
example of a digital camera. An optical image of an object 
of shooting A, which is inputted through a lens 1, is 
imaged on an image pickup device 3 through an aperture 2. 
As the image pickup device 3, for example, a CCD is used, 
and an image of an object of shooting is outputted as an 
electric signal. An output of the image pickup device 3 is 
inputted, to a pre-process part 4. The pre-process part 4 
amplifies an input signal, and carries out basic analog 
processing before carried out was A/D conversion such as 
clump and CDS, An A/D converter 5 receives an output of 
the pre-process part 4, and converts an analog image signal 
into digital data. An output of the A/D converter 5 is 
inputted into a signal processing part 6. 
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[0004] The signal processing part 6 applies processing 
such as filter processing, colorization processing, knee 
processing, and color conversion processing, to digitized 
image data, and outputs it to a memory controller 7, for 
example, in a form of Y (luminance signal), Cr (color- 
difference signal), and Cb (color-difference signal). On 
the other hand, as the signal processing part 6 
incorporates a D/A converter, it is possible to output an 
colorized video signal which is inputted from the A/D 
converter 5 side, image data which is inversely inputted 
from the memory controller 7 as an analog signal. 
[0005] Switching of these functions is carried out by data 
exchange with a main microcomputer 8, and according to 
need, it is possible to output exposure information of an 
image picJc up device signal and a focus signal, white 
balance information, to the main microcomputer 8. In the 
memory controller 7, digital image data, which is inputted 
from the signal processing part 6, is stored in a frame 
memory 9, and inversely, image data of the frame memory 9 
is outputted to the signal processing part 6. The frame 
memory 9 is an image memory which can image data of at 
least one screen or more, and for example, VRAM, SRAM, DRAM 
etc. are generally used, but here, used is VRAM which is 
capable of operating independently from a bus of a CPU. 
[0006] An image storage memory 10 is a memory which is 
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built in a main body, and such a thing that image 
compression processing etc. was applied by the main 
microcomputer 8 to image data which was stored in the frame 
memory 9 is stored therein. As this image storage memory 
10, for example, SRAM, DRAM, EEPROM etc. are used, but 
considering to save image data in the memory, EERPOM is 
preferable. An IC card controller (PCMCIA controller) 11 
is a thing which connects an IC memory card (hereinafter, 
simply abbreviated as IC card) external recording medium 
and the main microcomputer 8, and an image which was stored 
in the frame memory 9, after image compression processing 
etc. was applied thereto by the main microcomputer 8, can 
be recorded on an external recording medium through this 
controller 11. As an external storage IC card (also called 
as PC card) which is connected through this IC card 
controller 11, a SRAM card, a DRAM card, an EERPOM card 
etc. can be used, and it is also possible to transfer image 
data directly to a recording medium at a remote place 
through a public line, by use of a modem card and an ISDN 
card. 

[0007] A strobe 12 is a circuit for having a built-in 
strobe emitted light, and here, it is configured to be able 
to obtain light emission timing, by the main microcomputer 
8 which controls a shooting sequence. A serial port driver 
13 carries out signal conversion for carrying out 
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information transmission between a camera main body and an 
external equipment. As serial transmission means, there is 
a recommended standard such as RS232C and RS422A^ but here, 
RS232C is used. 

[0008] A sub microcomputer 14 controls a man-machine 
interface such as an operation switch of a camera main body 
and a liquid crystal display, and carries out information 
transmission to the main microcomputer 8 according to need. 
Here, a serial input and output terminal is used for 
information transmission with the main microcomputer 8. 
Also, a clock function is incorporated, and control of 
auto-date is carried out. An aperture drive part 15 is 
configured by, for example, auto iris etc., and it converts 
an aperture value of the optical aperture 2 by control of 
the main microcomputer 8 . 

[0009] A focus drive part 16 is configured by, for 
example, a stepping motor, and it is a thing which converts 
a lens position by control of the main microcomputer 8, and 
adapts an optical focus surface of the shooting object A 
properly on the image pickup device 3. The main 

microcomputer 8 controls a sequence of mainly, shooting, 
recording, and reproducing, and furthermore, according to 
need, carries out compression reproduction of a shot image 
and serial port transmission with an external equipment. 
Here, as image compression, the JPEG system or JBIG system. 
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which are standardized in CCITT and ISO, are used. 18 
designates a liquid crystal panel which is connected to the 
sub microcomputer 14, and displays shooting information. 
[0010] Then, a series of operations from shooting to 
memory recording will be described. An operation mode of a 
camera is set up in accordance with information of various 
switches which are connected to the sub microcomputer 14, 
and information for shooting is inputted to the main 
microcomputer 8 as serial information. In accordance with 
this information, the main microcomputer 8 sets up the 
memory controller 7 and the serial port driver 13. When a 
release switch SW on the sub microcomputer 14: is depressed, 
the sub microcomputer 14 knows that a first switch signal 
SI is activated, and issues an image input instruction to 
the signal processing part 6, and the signal processing 
part 6 has the image pickup device 3, the pre-process part 
4, and the A/D converter 5 operated to accept image data. 
[0011] Basic signal processing is applied to the accepted 
image data in the signal processing part 6, and then, focus 
information from a high frequency component of luminance 
data, and exposure data from a low frequency component have 
been prepared. The main microcomputer 8 reads these data 
from the signal processing part 6, and according to need, 
carries out aperture drive, focus drive, furthermore, gain 
control of an AGC amplifier of the pre-process part 4, so 



14 



as to obtain appropriate exposure and focus. Also, 
according to a operation mode, it is possible to output an 
analog image signal as a NTSC signal from the signal 
processing part 6 through a video amplifier 17. 
[0012] After an exposure value, and a focus are converged 
with appropriate values, when a signal, which shows that a 
second release switch signal S2 was depressed, is inputted 
from the sub microcomputer 14 to the main microcomputer 8, 
the main microcomputer 8 outputs a data fetch instruction 
to the memory controller 7. Also, according to need, at 
field timing of a fetch image, a light emission signal is 
outputted to the strobe 12. The memory controller 7, when 
it receives the image fetch instruction, detects a 
synchronization signal from the signal processing part 6, 
and at predetermined timing, fetches image data of the Y, 
Cr, and Cb format, which is outputted from the signal 
processing part 6, in the frame memory 9. 

[0013] When the image fetch to the frame memory 9 is 
finished, the memory controller 7 displays a status which 
shows that the fetch was finished, and the main 
microcomputer 8 reds out this, and thereby, the main 
microcomputer 8 knows that shooting was finished. After 
shooting was finished, the main microcomputer 8 carries out 
image compression according to need, and transfers image 
data to an image storage memory 10, an IC card which is 
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connected externally, or a personal computer which is 
connected to an external serial port, and so on. 
[0014] In a reproduction display operation, the main 
microcomputer 8 reads out image data from the image storage 
memory 10, an IC card which is connected externally, or a 
personal computer which is connected to an external serial 
port, and carries out extension of an image according to 
need, and writes it in the frame memory 9. After this, 
image data is read out by the signal processing part 6 and 
the memory controller 7, and an analog signal of an image 
is outputted to an NTSC output terminal 19 thorough the 
signal processing part 6. In this manner, each function of 
shooting of a camera, recording, reproducing, displaying, 
transmitting is accomplished. 

[0015] Fig. 30 is a view showing an external appearance 
configuration example of a digital camera. 20 in the 
figure designates an insertion part of an IC card. Other 
configurations such as an operation button, a display part, 
and a finder are the same as those of a normal camera, and 
therefore, explanations will be omitted. 

[0016] In these years, in addition to the above-described 
digital camera, an apparatus, which optically reads out 
image information recorded on a silver salt film, and 
converts it into digital image data, and records it in the 
same information recording medium as an IC card, has been 
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provided from each manufacturer. For example, there is a 
new digital picture image processing system etc. which used 
a MD (mini disk) as a rewritable information recording 
medium. Hereinafter, this digital picture image processing 
system will be described. 

[0017] Fig. 31 is a block diagram showing a configuration 
example of a digital image information recording apparatus. 
(1) ID Verification Mode 

An overall control part 71 carries out verification 
of ID of a film which is applied to a CCD scanner and ID of 
a MD 41, In case of a film, and in case of a non-developed 
film, ID is read out from a film ID reading part 7, and it 
is given to the overall control part 71, and in case of a 
developed film, ID is read out directly from a film ID 
reading part 74 in a print part, and it is given to the 
overall control part 71. On one hand, ID of the MD 41 is 
given from a MD ID reading part 74. 

[0018] The overall control part 71 verifies outputs of 
these both ID reading parts, and checks whether IDs 
coincide or not. In case that both IDs coincided, it 
enters into a pre-scan mode which is shown below. In case 
that they do not coincide, it means that a film and MD do 
not correspond, and alarm display is displayed on a CRT 69, 
and it calls attention to an operator. 

[0019] In addition, in case of MD, there is such a case 
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that a bar code ID is not attached. In this case, such a 
fact is displayed on the CRT 69. An operator, in case that 
it is okay to write image information into MD as it is, 
instructs it from an operation part, so that the following 
pre-scan mode is realized. 
[0020] (2) Pre-Scan Mode 

A developed film (may be negative or positive) is set 
to a scanner part, and image information, which was 
recorded on the film, is read out by a CCD' of the film 
scanner part 61. In case of reading by the CCD, as 
compared to the time of main scan, pixels of the CCD 61 are 
reduced by skipping or integration to be read. In pre- 
scan, it is a thing, not for writing read image data in MD, 
but for carrying out judgment of a characteristic of a 
film, color balance adjustment, index print and so on, and 
pixel density may not be so high. For example, in case 
that pixel density at the time of main scan is 2048 X 3072 
pixels per 1 screen, it is read with density of 
approximately 128 X 192 pixels per 1 screen in pre-scan. 
In this manner, by reading in a reduced manner by skipping 
or integration, it is possible to shorten time which is 
required for image processing. 

[0021] Image data, which was read by CCD, is converted 
into digital image data by an A/D converter with respect to 
each R, G, B. Converted digital image data is entered into 
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a successive image processing part 62, and receives 
predetermined image processing, and after that, recorded in 
a main memory of a memory part 63, sequentially. 
Hereinafter, the overall control part 71 carries out 
processing which is shown below, to image data of a film 1 
piece, which was stored in the main memory. 
[0022] <1> Frame Position Judgment 

At the time of pre-scan of a film, 1 piece of an 
entire film is recorded in the memory part 63 entirely. 
Therefore, there is a necessity to carry out determination 
of a frame position. The overall control part 71 judges a 
separation between a frame and a frame by use of a 
predetermined judgment algorithm. 
[0023] <2> Panorama/35mm Type Judgment 

Then, the overall control part 71 carries out 
judgment processing of a panorama image and a normal 35mm 
image. The overall control part 71 carries out judgment of 
panorama/35mm by use of a predetermined judgment algorithm. 
[0024] When processing of <1>, <2> was finished, then, the 
overall control part 71 reads out a pre-scan image which 
has been stored in the memory part 63, and transfers it to 
a CRT control part 68, and has it displayed on the CRT 69. 
At this time, an image which is displayed on the CRT 69 
becomes an image in which a separation between frames, 
which was determined by the processing of <1>, was 
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indicated. The overall control part 71 carries out 
processing such as preparation of histogram with respect to 
each frame, preparation of histogram of an entire film, 
extraction of a representative brightness point with 
respect to each frame, and color balance extraction of an 
entire film, and so as to obtain an image of an optimum 
characteristic, on the basis of a result of this 
processing, a tone curve is written in a pre-scan one- 
dimensional LUT of a RGB^YMC conversion part 64, 
[0025] When the tone curve was written in the pre-scan one 
dimensional LUT, a pre-scan image, which has been stored in 
the memory part 63, is made to be passed through this one 
dimensional LUT, and stored in a video memory of the CRT 
control part 68. On the CRT 69, displayed is a pre-scan 
image of this modified characteristic. Here, an operator, 
looking at a display image on the CRT 69, checks whether 
color, brightness and so on are optimum or not. In case 
that they are not optimum, in the RGB^YMC conversion part 
64, an operator carries out corrections of color and 
brightness, so as for image display on the CRT 69 to become 
an optimum color. This correction operation becomes 
processing for changing a curve of the one-dimensional LUT, 
[0026] In the above-described correction processing, it is 
a correction on the basis of a print color series Y,M,C 
characteristic, and therefore, there is such an advantage 
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that an operator operates easily. When the correction 
processing was finished, this time, this characteristic is 
fed back to a main scan one-dimensional LUT (built in the 
image processing part 62). That is, a corrected tone curve 
is written in the main scan one-dimensional LUT. By the 
above-described processing, a pre-scan operation is 
finished. 

[0027] (3) Main Scan Mode 

In main scan, a film image is scanned by use of all 
pixels (e.g., 2048 X 3071 pixels) of CCD of the film 
scanner part 61. R,G,B analog signals, which were 
converted from light to electricity by the CCD, are 
converted into digital image data (e.g., llbits) with 
respect to each R, G, B by a successive A/D converter, and 
then, sent to the image processing part 62. In a one- 
dimensional LUT in this image processing part 62, an 
optimum tone conversion curve, which was determined by pre- 
scan, has been stored. Therefore, optimum image conversion 
proceeding is applied to digital image data which was 
obtained by main scan by this one-dimensional LUT, Film 
image data, which was obtained by main scan, is once stored 
in the memory part 63 through the image processing part 62, 
[0028] The film image data, which was once stored in the 
memory part 63, is read out with respect to each frame, and 
passes through the RGB^YMC conversion part 64, and enters 
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into a color correction part 65. The color correction part 
65 is a three-dimensional LUT which converts a 
characteristic of input image data, and is designed to 
interpolate image data, which is not stored in LUT, by a 
predetermined method, and then, to output it. From this 
three-dimensional LUT, R, G, B image data is outputted 
after it became new R, G, B image data. An output of the 
color correction part 65 is stored in a video memory of the 
CRT control part 68 through the selector 66, and displayed 
on the CRT 69. An operator can take a look at an optimum 
image with respect to each frame. 

[0029] On one hand, the output of the color correction 
part 65 enters into a MD processing part 70 through the 
selector 66, and image compression in JPEG format is 
carried out, nad compression of image data in accordance 
with JPEG standard is carried out. Then, compressed image 
data enters into an internal MD driver, and the MD driver 
writes image data into the MD 41. In this manner, in the 
MD 41, image data is written sequentially, with respect to 
each frame. 

[0030] An apparatus, which reproduces images written in a 
rewritable image information recording medium (e.g., MD) in 
this manner, has been developed. This image reproducing 
apparatus is a thing which has an insertion slot for MD and 
reads out image information recorded in MD, by inserting MD 
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into this insertion slot, and displays it on a display. 
This apparatus can also enlarge/reduce the displayed image. 
[0031] 

[Problem that the Invention is to Solve] In the past, 
image information which is shot by a digital camera and 
recorded in an IC card, and a digital picture image 
processing system have been separately and independently, 
and therefore, a technology of making a copy of an image 
recorded in an IC card to an information recording medium 
such as MD of a digital picture image processing system, 
has not been developed. If it is possible to make a copy 
of image information of an IC card in which the image 
information taken by the digital camera is recorded to an 
information recording medium (e.g., MD) which is used in a 
digital picture image processing system, it is possible to 
expand a use range of a picture image, and it is expected 
that it will be developed to a huge variety of utilization 
forms. 

[0032] This invention is a thing which was made in view of 
the suchlike problem, and aims to provide an image 
recording and reproducing apparatus which can make a copy 
of image information recorded in an IC card, to another 
information recording medium which is used in a digital 
picture image processing system, or can carry out the 
reverse thereof. 



23 



[0033] 

[Means for Solving the Problem] A first invention to solve 
the above-described problem is, in an image recording and 
reproducing apparatus equipped with at least one function 
of a function of making a copy of image information from an 
IC card for use in image recording of a digital camera to 
another information recording medium and a function of 
making a copy of image information from another information 
recording medium to an IC card, which is also capable of 
reproducing image information which was read, characterized 
by being configured including compression system detecting 
means which detects a data compression system of recorded 
image data from information of an IC card, and image data 
writing means which carries out writing of image data to an 
information recording medium as it is, in case that a data 
compression system which was detected by the compression 
system detecting means is the same as a compression system 
of image data to be written in the information recording 
medium, and which carries out writing of image data after 
conversion of a compression system of the image data was 
carried out, in case that the detected data compression 
system is different from a compression system of image data 
to be written in the information recording medium, 
[0034] According to this configuration of the invention, a 
compression system of image data recorded in an IC card is 
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checked, and in case that it is the same as that of an 
information recording medium, it is written as it is, and 
in case that it is different, after conversion of a 
compression system was carried out, it is written in an 
information recording medium, and therefore, it is possible 
to make a copy of image information recorded in an IC card, 
to another information recording medium which is used in a 
digital picture image processing system, 

[0035] In this case, it is characterized in that the image 
data writing means changes a sampling rate of JPEG 
compression data by use of means for separating JPEG 
compressed image data into a luminance signal (Y signal) 
and a color-difference signal (C signal) , means for 
temporarily storing the separated Y signal, means for 
carrying out decoding, inverse-quantization, inverse-DCT 
conversion of the separated C signal, and applying re- 
sampling to the decoded image data, means for carrying out 
DCT conversion, quantization, and coding of the re-sampled 
data, and means for re-configuring the generated compressed 
data, and the Y signal which is temporarily stored to 
generate JPEG compressed data, 

[0036] According to this configuration of the invention, 
even in case that sampling rates differ between a 
compression system of image data recorded in an IC card and 
a compression system of image data which is used in a 
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digital picture image processing system^ it becomes 
possible to make a copy of image information recorded in an 
IC card, to an information recording medium, without 
causing image quality deterioration. 

[0037] Also, it is characterized in that, in case of 
converting the image compressed data, before the re- 
sampling is applied, color correction is applied to the 
decoded color-difference component image data. According 
to this configuration of the invention, by applying color 
correction to color-difference component image data at the 
time of re-sampling, it is possible to obtain image data 
with optimum tone. 

[0038] Also, it is characterized in that, in case of 
converting the image compressed data, filter processing for 
obscuring an outline is applied to color-difference 
component image data to which the re-sampling was applied. 

[0039] According to this configuration of the invention, 
by applying filter processing for obscuring an outline to 
color-difference component image data at the time of re- 
sampling, it is possible to prevent edges from being 
generated at a boundary of a block which is a unit of image 
processing. 

[0040] Also, it is characterized in that, in case of 
disposing a light transmitting and receiving part of 
infrared data communication on the apparatus, the light 
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transmitting and receiving part is disposed on a surface 
other than an insertion surface of the IC card or the 
information recording medium. 

[0041] According to this configuration of the invention, 
in case of utilizing infrared communication in this 
apparatus, by disposing the light transmitting and 
receiving part on a surface other than an insertion surface 
of an IC card or an information recording medium, it is 
possible to improve operability at the time of in and out 
of an IC card or an information recording medium. 
[0042] Also, it is characterized in that, in case of 
disposing a light transmitting and receiving part of 
infrared data communication on the apparatus, the light 
transmitting and receiving part is disposed on a surface 
which is adjacent to an insertion surface of the IC card or 
information recording medium. 

[0043] According to this configuration of the invention, 
in case of using it in parallel with an equipment which is 
capable of infrared communication, it is possible to 
provide an apparatus with good operability. Also, it is 
characterized in that a plurality of light transmitting and 
receiving parts are disposed on both opposing surfaces of 
the apparatus . 

[0044] According to this configuration of the invention, 
by disposing a plurality of light transmitting and 
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receiving parts, it is possible to provide an apparatus 
with good operabiiity, even if an equipment which can carry 
out infrared data communication is placed at any side of 
this apparatus. 

[0045] Also, it is characterized in that, in case of 
disposing a light transmitting and receiving part for 
infrared data communication on the apparatus, equipped is a 
mechanism which is capable of connecting to a light 
transmitting and receiving part of another equipment by an 
optical fiber. 

[0046] According to this configuration of the invention, 
by carrying out communication through the optical fiber, a 
communication error is eliminated even in case that a 
shielding object was entered in a space with both 
equipment, so that it is possible to improve reliability. 
[0047] Furthermore, it is characterized in that a 

plurality of light transmitting and receiving parts are 
disposed on the apparatus. According to this configuration 
of the invention, by disposing a plurality of light 
transmitting and receiving parts, and by connecting it to 
another equipment which has a plurality of light 
transmitting and receiving parts, multiple communication 
becomes possible, and an amount of communication data can 
be doubled, so that it is possible to shorten processing 
time in case of transmission of a constant amount of data. 
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[0048] A second invention which solves the above-described 
problem is, in an image recording and reproducing apparatus 
equipped with at least one function of a function of making 
a copy of image information from an IC card for use in 
image recording of a digital camera to another information 
recording medium and a function of making a copy of image 
information from another information recording medium to an 
IC card, which is also capable of reproducing image 
information which was read, characterized by being 
configured including management file preparing means which 
prepares a management file at least from a file name, and 
shooting date and hour information among information which 
has been recorded in said IC card, judging means which 
judges whether or not it is image information which has 
been already recorded in an information recording medium, 
among image information which has been recorded in an IC 
card, by comparing the management file which was prepared 
by the management file preparing means and a management 
file of the information recording medium, and writing means 
which writes only unrecorded image information in the 
information recording medium on the basis of a judgment, 
result of the judging means. 

[0049] According to this configuration of the invention, 
by mutually comparing information which has been recorded 
in the management file preparing means by the judging 
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means, it is possible to judge whether it is a unrecorded 
image or not, and it is possible to write only unrecorded 
image information in an information recording medium by the 
writing means . 

[0050] In this case, it is characterized in that, in case 
of making a copy of image data, in case that the judging 
means judged that there is such a file that a file name is 
coincided with a copy destination, but data amount and file 
preparation date and hour of an image are not coincided, a 
copy is made after a file name is changed by the writing 
means . 

[0051] According to this configuration of the invention, 
it becomes possible to make a copy of an image which has 
the same file name but is different, to an information 
recording medium by changing the file name. Also, it is 
characterized in that, in case of making a copy of image 
data, and in case of searching whether or not there is the 
same image file in a copy destination, the judging means 
searches only a file in a directory designated in the copy 
destination, and then, a copy is made by the writing means. 

[0052] According to this configuration of the invention, 
it is possible to shorten search time, by limiting a file 
to be searched only to a designated directory. Also, it is 
characterized in that, in case of making a copy of image 
data, the management file preparing means prepares a 
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directory in storage means of a copy destination in 
accordance with a file of a copy source, and a copy is made 
in that directory by the writing means. 

[0053] According to this configuration of the invention, 
by preparing a directory in storage means of a copy 
destination in accordance with a file of a copy source, it 
is possible to carry out file management effectively. 
Also, it is characterized in that, in case of making a copy 
of image data, the management file preparing means prepares 
a directory in storage means of a copy destination in 
accordance with a preparation data and hour of a file of a 
copy source, and a copy is made in that directory by the 
writing means . 

[0054] According to this configuration of the invention, 
by preparing a directory in accordance with preparation 
data and hour, it is possible to carry out file management 
effectively. Also, it is characterized in that, in case of 
making a copy of image data, the management file preparing 
means prepares a directory in storage means of a copy 
destination in accordance with storage means of a copy 
source, and a copy is made in that directory by the writing 
means . 

[0055] According to this configuration of the invention, 
by preparing a directory in accordance with storage means 
of a copy source, it is possible to carry out file 
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management effectively. Also, it is characterized in that, 
in case of making a copy of image data, the management file 
preparing means prepares a directory in storage means of a 
copy destination in accordance with one time copy 
operation, and a copy is made in that directory by the 
writing means . 

[0056] According to this configuration of the invention, 
by preparing a directory in accordance with one time copy 
operation, it is possible to carry out file management 
effectively. Also, it is characterized in that, in case of 
making a copy of image data, the management file preparing 
means prepares a directory in storage means of a copy 
destination in accordance with a camera by which shooting 
was carried out, and a copy is made in that directory by 
the writing means. 

[0057] According to this configuration of the invention, 
by preparing a directory in accordance with a camera by 
which shooting was carried out, it is possible to carry out 
file management effectively. Furthermore, it is 

characterized in that, in case of making a copy of image 
data, the management file preparing means, when it prepares 
a directory in storage means of a copy destination, can 
select a preparation rule of a directory. 

[0058] According to this configuration of the invention, 
by making it possible to select a preparation rule of a 
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directory^ it is possible to carry out file management 
effectively. Also, it is characterized in that display 
means for displaying image data is made to be of a touch 
panel configuration, and provided is editing means which 
edits an image which is displayed in the display means, in 
accordance with information which is inputted from the 
touch panel. 

[0059] According to this configuration of the invention, 
it becomes possible to easily edit image data which is 
displayed on the display means in accordance with an input 
from the touch panel. 
[0060] 

[Mode for Carrying Out the Invention] Hereinafter, with 
reference to drawings, embodiments of this invention will 
be described in detail. Fig. 1 is a bloclc diagram of an 
example of one mode for carrying out this invention. In 
the figure, 30 designates a MD drive which writes image 
data in a MD (Mini Disk) 41 as a rewritable information 
recording medium, and reads image data from the MD 41, and 
31 designates a MD drive controller which carries out 
control of the MD drive 30, and 32 designates an IC card 
bus to which an IC card 42 is connected, and 33 designates 
an IC card controller which carries out control of the IC 
card bus 32. In addition, as the rewritable information 
recording medium 41, in addition to the above-described MD, 
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it is possible to use MO (Magneto-Optical disk), FD (Floppy 
Disk) , and also, it is possible to use other rewritable 
image information recording media. 

[0061] 40 designates a main microcomputer which carries 
out control of operations of an entire apparatus, and 43 
designates an operation part for inputting various commands 
etc. to the main microcomputer 40. As the operation part 
43, for example, a push button switch etc. are used. 34 
designates a frame memory which stores image data, and 35 
designates a memory controller which controls writing and 
reading of image data to the frame memory 34, and 3 6 
designates a signal processing part which carries out 
predetermined signal processing (e.g., color correction, 
image compression etc.) to image data, and 37 designates a 
LCD (Liquid Crystal) monitor which displays image data. 
[0062] 38 designates an infrared data light transmitting 
and receiving part which sends and receives infrared data 
in communicating with an external equipment by infrared 
ray, and 39 designates an infrared data communication 
driver which is connected to the infrared data light 
transmitting and receiving part 38, and carries out 
communication by use of infrared ray. The MD drive 
controller 31, the IC card controller 33, the frame memory 
34, the memory controller 35, the signal processing part 36 
and the infrared data communication driver 39 are designed 
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to be connected to the main microcomputer 40, and to 
receive various control commands from the main 
microcomputer 40. 

[0063] Fig. 2 is a view showing an external appearance 
configuration example of this invention apparatus. The 
same things as in Fig, 1 are shown by giving the same 
reference numerals and signs to them. In the figure, 50 
designates a MD slot into which the MD card 41 is loaded, 
and 51 designates an IC card slot into which an IC card 42 
is loaded. 43a, 43b are operation switches as an operation 
part 43 for operating the apparatus, and 43a designates a 
push button, and 43b designates a cursor key. Control 
signals which are inputted from these operation switches 
43a, 43b are designed to be inputted into the main 
microcomputer 40 as instruction commands. 37 designates a 
LCD monitor which displays frame image information and 
also, displays various information. Describing an outline 
of operations of the apparatus which was configured in this 
manner, it is as follows. 

[0064] (1) Copy of Image Data from IC card to MD 

The IC card 42, in which image information shot by a 
digital camera has been recorded, is connected to the IC 
card bus 32, and on one hand, the MD 41 is connected to the 
MD drive 30. In the MD 41, image information may be 
recorded, and may not be recorded. When copy start is 
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instructed from the operation part 43, the main 
microcomputer 40 starts a copy operation. Firstly, a first 
frame of image data recorded in the IC card 42 is read in 
the main microcomputer 4 0 through the IC card bus 32 and 
the IC card controller 33. And, the main microcomputer 40 
judges what kind of system is a data compression system of 
the recorded image data. As a compression system of image 
data, for example, there are JPEG system, JBIG system, GIF 
system and so on. It is possible to judge a type of this 
data compression by checking a format of image data (e.g., 
header part of image data) . 

[0065] In case that the judged data compression system was 
the same as a compression system of image data to be 
written into the MD 41, the main microcomputer 40 carries 
out writing of image data which was read out from the IC 
card 42, into the MD 41 as it is. That is, image data is 
read from the IC card 42 one frame by one frame, and 
entered into the main microcomputer 40, passing through the 
IC card bus 32 and the IC card controller 33, and held 
temporarily in a built-in RAM, and image data is written 
from the MD drive 30 into the MD 41 through the MD drive 
controller 31. 

[0066] As a image data compression system of the MD 41, 
JPEG system is used. The JPEG data compression system is 
such a thing that image data is DCT-converted to be 
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converted into frequency data, and thereafter, quantization 
by use of a quantization table is carried out, and 
furthermore, Huffman coding is carried out, and thereby, 
image data is compressed. According to this compression 
system, image data is condensed to a direct-current 
component and a low frequency component in the vicinity 
thereof, so that compression of data becomes possible. 
[0067] In case that the judged data compression system was 
different from a compression system of image data to be 
written into the MD 41, the main microcomputer 40 carries 
out conversion of a compression system of image data, to 
image data which was read out from the IC card, and 
thereafter, carries out writing of image data to the MD 41. 
That is, image data is read from the IC card 42 one frame 
by one frame, and entered into the main microcomputer 40, 
passing through the IC card bus 32 and the IC card 
controller 33, and conversion of an image data compression 
system is carried out, and thereafter, image data is 
written from the main microcomputer 40 into the MD 41, 
passing through the MD drive controller 31, and the MD 
drive 30. 

[0068] In this manner, according to this invention, a 
compression system of image data which has been recorded in 
an IC card is checlced and in case that it is the same as 
that of an information recording medium, it is written as 
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it is, and in case that it is different, it is written 
after conversion of a compression system is carried out, 
into an information recording medium, and therefore, it is 
possible to make a copy of image information recorded in an 
IC card, to another information recording medium which is 
used in a digital picture image processing system, 
[0069] (2) Copy of Image Data from MD to IC Card 

In case of writing (making a copy of) image data from 
the MD 41 to the IC card 42, a basic operation is the same. 
In this case, for example, the MD 41, in which image 
information read from a silver salt film has been recorded, 
is connected to the MD drive 30, and on one hand, the IC 
card 42 is connected to the IC card bus 32. In the IC card 
42, image information may be recorded, or may not be 
recorded. The main microcomputer 40 judges Whether a 
compression system of image data, which was read from the 
MD 41, is the same of a compression system of image data 
which has been recorded in the IC card, and in case that it 
is the same, it is temporarily held in a RAM in the main 
microcomputer 40 as it is, and then, image data is written 
into the IC card 42 through the IC card controller 33, and 
in case that it is different, conversion of an image data 
compression system is carried out, and thereafter, it is 
written. 

[0070] Then, a method of converting JPEG compressed data 
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into . data which has a different sampling rate will be 
described. In the past, on the occasion of converting JPEG 
compressed data which has been already perfected into JPEG 
compressed data with different sampling rate, adopted was 
such a method that compressed data is once expanded to 
restore an entire image, and after that image is re- 
sampled, JPEG compression is carried out again. However, 
in this method, a part of JPEG compressed data is used 
without any change as it is, but when entire compressed 
data is expanded and re-compressed, there is such a risk 
that image quality deterioration occurs . In this 

connection, in this invention, provided is a method which 
can suppress image quality deterioration as much as 
possible, in case of converting JPEG compressed data which 
has been already perfected into JPEG compressed data with 
different sampling rate. 

[0071] In order to carry out the suchlike sampling 
conversion, the image data writing means is a thing which 
is characterized to change a sampling rate of JPEG 
compression data by use of 

means for separating JPEG compressed image data into 
a luminance signal (Y signal) and a color-difference signal 
(C signal), means for temporarily storing the separated Y 
signal, 

means for carrying out decoding, inverse- 
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quantization^ inverse-DCT conversion of the separated C 
signal, and applying re-sampling to the decoded image data, 
means for carrying out DCT conversion, quantization, and 
coding of the re-sampled data, and means for re-configuring 
the generated compressed data, and the Y signal which is 
temporarily stored to generate JPEG compressed data. 
[0072] Fig, 3 is an explanation view of a sampling method. 
In sampling methods as a method of preparing JPEG 
compressed image data, as shown in the figure, there are a 
4:2:2 method, and a 4:2:0 method. In addition to them, 
there is a 4:1:1 method, but it is omitted here, A small 
□ in the figure designates aggregation of blocked pixels, 
and is, e.g., 8X8 pixels. Image data, which was read by 
R, G, B, is converted into a luminance signal Y, and color- 
difference signals Cb, Or. Y and Cb, Cr are represented by 
the following formula using R, G, B. 
[0073] 

Y = 0.3R + 0.59G + O.llB 
Cb = R - Y 
Cr = B - Y 

The 4.2.2 sampling method is used in case of desiring to 
obtain compressed image data of high image quality, and as 
shown in the figure, is such a thing that the Y signal 
samples all blocks, and the Cb, Cr signals sample every 1 
column. In contrast to this, the 4:2:0 sampling method is 
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used in case of desiring to obtain compressed image data of 
relatively high image quality such as picture MD, and is 
such a thing that the Y signal samples all blocks, and the 
Cb, Cr signals sample every 1 column in a vertical 
direction, and sample every 1 row in a horizontal 
direction. In either method, as to the luminance signal Y, 
included is information which determines resolution, and 
therefore, skip sampling is not carried out. Such a case 
that JPEG compressed image data, which is recorded in MD, 
is prepared by the 4:2:0 sampling method, and on one hand, 
JPEG compressed image data, which is recorded in an IC 
card, is prepared by the 4:2:2 sampling method will be 
considered . 

[0074] The main microcomputer 40 reads image data from the 
IC card 42, and judges a compression method of the image 
data. Since a compression method of image data has been 
recorded in a header part of image data, it is possible to 
judge it easily. As a result of the judgment, when it is 
judged that it is the 4:2:2 sampling method, it is 
converted into the 4:2:0 sampling method. 

[0075] Fig. 4 is an explanation view of sampling rate 
conversion . 

(1) Operation of Digital Camera side 

It is assumed that original image data is such 
compressed image data that, as shown in the figure, 
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original image size 32 X 32 pixels were 4:2:2 sampled. A 
control part of a camera main body carries out 4:2:2 
sampling from these image data. As a result of this, 
obtained is sampled image data as shown in (b) . The camera 
main body control part carries out JPEG compression (DCT 
conversion -* Quantization Haffman coding) to these 

image data. As a result of this, obtained is JPEG 
compressed image data as shown in (c) , in which a format 
was perfected. A combination of 2 Y signals and 1 Cb 
signal and 1 Cr signal is lined up in good order. 
[0076] (2) Operation of This Invention side 

The main microcomputer 40, when it judges from a 
header part of compressed image data, which was read from 
the IC card 42, that a data compression system is the 4:2:2 
sampling method, separates compressed image data which was 
perfected as shown in (c) into the Y signal, the Cb signal, 
and the Cr signal as show in (d) . Among these separated 
signals, the Y signal is temporarily stored in a RAM etc. 
inside the main microcomputer 40. 

[0077] And, Haffman decoding inverse quantization 
inverse DCT conversion are applied only to the Cb signal 
and the Cr signal, to restore original image data. As a 
result of this, obtained is image data as shown in (e) . 
Then, the main microcomputer 40 carries out re-sampling to 
these image data. This re-sampling is such a thing that a 
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horizontal direction is sampled every 1 row. As a result 
of this, obtained is image data as shown in (f) . JPEG 
compression (DCT conversion Quantization Haffman 

coding) is carried out to this image data. As a result of 
this, obtained is JPEG compressed image data as shown in 
(g) . The main microcomputer 40, then, reconfigures a 
compressed Y signal which has been stored internally, a 
compressed Cb signal and a compressed Cr signal which were 
obtained, and obtained is such compressed image data as 
shown in (i) that a sampling rate by the 4:2:0 sampling 
method was changed. The main microcomputer 40 makes a copy 
(writes) sampling rate converted image data which was 
obtained in this manner, to the MD 41. 

[0078] Fig, 5 is a flow chart showing a sampling rate 
conversion operation, and shows an operation of the main 
microcomputer 40. Firstly, it separates the Y signal and 
the C signal (Cb, Cr signals) of JPEG compressed data, and 
stores them temporarily (SI) . Then, Haffman coding, 
inverse quantization and inverse DCT conversion are applied 
only to the C signal to restore the C signal (S2), Then, 
restored C signal is re-sampled (S3) . Then, DCT 

conversion, quantization, and Haffman coding are applied to 
image data which was re-sampled (S4) . And, by 

reconfiguring the generated compressed C signal, and the Y 
signal which was stored temporarily, compressed image data 
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by the 4:2:0 sampling method is perfected (S5) . 
[0079] According to this embodiment, even in case that a 
compression system of image data, which has been recorded 
in an IC card, is different in sampling rate from a 
compression system of image data which is used in a digital 
picture image processing system, it becomes possible to 
make a copy of image information, which has been recorded 
in an IC card, to an information recording medium, without 
causing image quality deterioration. 

[0080] Fig, 6 is a flow chart showing another example of 
the sampling conversion operation, and shows an operation 
of the main microcomputer 40. Firstly, it separates the Y 
signal and the C signal (Cb, Cr signals) of JPEG compressed 
data, and stores them temporarily (SI) . Then, Haffman 
coding, inverse quantization and inverse DCT conversion are 
applied only to the C signal to restore the C signal (S2) . 
Then, color correction is carried out to the restored C 
signal (S3) . The color correction is conceivable such that 
tone conversion is carried out by, for example, passing 
image data through a tone conversion LUT (Look-Up Table) . 
The main microcomputer 4 0 gives the restored image data to 
the signal processing part 36, and the signal processing 
part 36 carries out the color correction. Image data, for 
which color correction was carried out, is inputted again 
into the main microcomputer 40. 
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[0081] In this manner, by applying color correction to 
color-difference component image data at the time of re- 
sampling, it is possible to obtain image data of optimum 
tone. The main microcomputer 40 carries out re-sampling of 
color corrected image data (S4). Then, filter processing 
for obscuring an outline is applied to re-sampled image 
data (S5) . This filter processing will be described in 
detail later, but in the JPEG compression system, image 
data is divided into blocks of 8 X 8 pixels to carry out 
signal processing, and therefore, there is such a case that 
there appear an edge at a boundary between a block and a 
block, and therefore, it is a thing which remove the edge 
at this boundary. 

[0082] The main microcomputer 4 0 applies DCT conversion, 
quantization, and Haffman coding to image data to which 
filter processing was applied (S6) . And, by reconfiguring 
the generated compressed C signal, and the Y signal which 
was stored temporarily, compressed image data by the 4:2:0 
sampling method is perfected (S5) . 

[0083] Fig. 7 is a view showing a concrete example of an 
obscuring filter. (a) designates a edge extraction filter, 
and (b) designates a smoothing filter, and both are filters 
which are used well. Here, a method of obscuring an edge, 
which was generated between adjacent blocks, will be 
described. Fig. 8 is an operation explanation view of the 
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obscuring filter. (a) designates a place where an edge 80 
is generated at a boundary of each block. Calculating a 
value of each pixel by applying the edge extraction filter 
shown in Fig. 7 to this, it becomes as in (b) . That is, at 
the edge portion, a value other than 0 appears (the 
stronger an edge is, the larger an absolute value becomes) . 
Therefore, in case that this value became a certain 
threshold value or more, it is deemed to be the edge, and 
by applying the smoothing filter shown in Fig. 7 to pixels 
of that portion (not a thing to which the edge extraction 
filter was applied, but pixels of an original color- 
difference signal), it is possible to obscure the edge as 
shown in (c) . In (a), it is found that such a thing that a 
value of a boundary of blocks was ''1'' and "10" becomes "4" 
and "7", and pixel values of adjacent blocks come close, 
and it is obscured. 

[0084] Fig. 9 is a flow chart showing a obscuring filter 
processing operation. Firstly, the edge extraction filter 
is applied to one pixel (SI) . Whether or not it is judged 
that the filtered pixel is an edge is carried out by 
comparing it with a predetermined threshold value (S2) . In 
case that it is not judged to be an edge, a step S4 is 
skipped, and in case that it was judged to be an edge, a 
value which is calculated by applying the smoothing filter 
to that pixel is made to be a value of a new pixel (S3) . 



Then, it is checked whether processing to all pixels was 
finished or not (S4). In case that processing about all 
pixels is not finished, it goes back to the step SI, to 
continue obscuring processing. In case that processing 
about all pixels was finished, processing is finished. 
According to this embodiment, by carrying out filter 
processing for obscuring an outline of color-difference 
component image data at the time of re-sampling, it is 
possible to prevent an edge from being generated at a 
boundary of a block which is a unit of image processing. 
[0085] In this invention apparatus, also, reproduction 
display of an image which was read is possible. The main 
microcomputer 40 reads image data, which was recorded in 
the MD 41 from the MD drive 30, through the MD drive 
controller 31, and expands it in the frame memory 34. 
Expanded image data is sent to the signal processing part 
3 6 through the memory controller 35, and D/A converted by 
the signal processing part 36 to be converted into a view 
signal, and an image is displayed on the LCD monitor 37. 
[0086] In this invention, also, data communication by use 
of infrared ray is possible. Infrared data communication 
not only carries out a remote operation of this apparatus, 
but also can transmit image data, which was read out from 
the MD drive 30, from the infrared data light transmitting 
and receiving part 38 to another equipment which is 



equipped with an infrared data conununication function 
through the infrared data communication driver 39. Also, 
inversely, it is also possible to accept image data from 
the infrared data light transmitting and receiving part 38, 
and to read it into the main microcomputer 4 0 through the 
infrared data communication driver 39, and to record image 
data from the main microcomputer 40 to the MD 41. These 
processing becomes possible by the main microcomputer 40 
controlling the infrared data communication driver 39 and 
the MD drive controller 31. 

[0087] At the time of data transmission, image data is 
read out from the MD drive 30 through the MD drive 
controller 31, and a signal, which was modulated by the 
infrared data communication driver 39, is transmitted from 
the infrared data light transmitting and receiving part 38 
as pulse light. Also, at the time of data reception, pulse 
light, which was received by the infrared data transmitting 
and receiving part 38, is sent to the infrared data 
communication driver 39, and demodulated here, and image 
data is written from the MD drive 30 into the MD 41 through 
the MD drive controller 31. 

[0088] Figs. 10 to 14 are views showing external 
appearance configuration examples of this invention 
apparatus which was equipped with the infrared data 
communication function. The same things as in Figs. 1 and 
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2 are shown by giving the same reference numerals and signs 
to them. In embodiments Fig, 10 and thereafter, shown is 
such a case that an IC card slot is not disposed, but as 
described above, it is possible to make a copy of mutual 
data of an IC card and a MD, by disposing the IC card slot 
as shown in Fig. 2. In Fig. 10, 38 designates an infrared 
data light transmitting and receiving part which was 
disposed at a predetermined position of the apparatus. 
This infrared data light transmitting and receiving part 38 
is disposed on a surface other than an insertion surface of 
the MD 41, in order to improve operability of in and out 
etc. of the MD 41. 82 designates an eject switch for 
pulling out the MD 41, which was loaded into the MD slot 
50, and 83 designates an access LED which is lighted up 
when the MD 41 has been accessed. 

[0089] According to this embodiment, in case of utilizing 
an infrared communication in this apparatus, by disposing a 
light transmitting and receiving part on a surface other 
than an insertion surface of an IC card or an information 
recording medium, it is possible to improve operability at 
the time of in and out of the IC card or the information 
recording medium. 

[0090] In an embodiment shown in Fig. 11, it is such a 
thing that the infrared data light transmitting and 
receiving part 38 was disposed on a surface which is 
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adjacent to an insertion surface of MD. By realizing this, 
operability is improved in case that it is used in parallel 
with an equipment which is capable of infrared data 
communication such as, e.g., a digital camera. 
[0091] In an embodiment shown in Fig. 12, it is such a 
thing that 2 pieces of the infrared data light transmitting 
and receiving parts 38 are disposed on opposing both 
surface of the apparatus. By this, operability is improved 
even if it is placed at any side of this apparatus, in case 
that it is used in parallel with an equipment which is 
capable of infrared data communication such as, e.g., a 
digital camera. In this case, inside the 2 pieces of the 
infrared data light transmitting and receiving parts 38, 
inputted signals are entered in a OR manner, so that it is 
configured to be able to receive light at any side. 
[0092] In an embodiment shown in Fig. 13, it is such a 
thing that the infrared data light transmitting and 
receiving part 38 is of a connector connection type, and it 
communicates with another equipment which is capable of 
infrared data communication through an optical fiber 85. 
To a front edge of the optical fiber 85, attached is a 
connector 84, and it is connected to the infrared data 
light transmitting and receiving part 38, By realizing 
this, a communication error is eliminated even in case that 
a shielding object was entered in a space with both 
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equipment^ so that it is possible to improve reliability. 
[0093] In an embodiment shown in Fig. 14, it is such a 
thing that 2 pieces of the infrared data light transmitting 
and receiving parts 38 and 2 pieces of optical fibers are 
disposed. The same things as in Fig. 13 are shown by 
giving the same reference numerals and signs. By realizing 
this, by connecting to an equipment in which disposed are a 
plurality of light transmitting and receiving parts which 
can be connected by an optical fiber, through the use of an 
optical fiber, multiple communication becomes possible, and 
an amount of communication data can be doubled, so that it 
is possible to shorten processing time in case of 
transmission of a constant amount of data. 

[0094] According to this invention, also, it is possible 
to make the main microcomputer 40 hold of a management file 
preparing function which prepares a management file at 
least from a file name, and shooting date and hour 
information among information which has been recorded in an 
IC card, a judging function which judges whether or not it 
is image information which has been already recorded in an 
information recording medium, among image information which 
has been recorded in an IC card, by comparing the 
management file which was prepared by the management file 
preparing function and a management file of the information 
recording medium, and a writing function which writes only 
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unrecorded image information in the information recording 
medium on the basis of a judgment result of the judging 
function . 

[0095] Fig. 15 is a view showing a format example of image 
data which has been recorded in an IC card. Each frame is 
configured by a format shown in the figure, and divided 
into a header part and an image data part. In the header 
part, recorded are a file name, an amount of data, shooting 
date and hour, camera ID, shutter speed, an aperture value 
and so on. In this connection, the main microcomputer 40 
searches headers with respect of each frame, of image dada 
which was read out from an IC card, to prepare a management 
file. 

[0096] Fig. 16 is an operation explanation view of this 
invention. (a) designates an IC card management file which 
is prepared by the main microcomputer 40, and is stored in 
an internal RAM etc., and (b) designates a MD management 
file which is prepared by the main microcomputer 40, and is 
stored in an internal RAM etc. Each is configured by a 
file name, shooting date and hour, an amount of data, and 
camera ID. As for the file name, a different identifier is 
given in accordance with a type of a camera. The camera ID 
is a thing which shows a type of a camera. 

[0097] In case of reading out image information which has 
been recorded in an IC card and writing it in MD, the main 
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microcomputer 40 is designed to compares contents of this 2 
management files each other, and not to make a copy of 
image data with the same file name to MD. For example, as 
to file names, visual 1 and visual 2, the same file names 
also appear in the MD, and further, both of data and hour, 
and data amount are the same, and therefore, image data of 
the file names, visual 1 and visual 2 is not copied into 
the MD. By this, it is possible to prevent the same data 
from being copied redundantly. 

[0098] By making it hold of the suchlike function, by 
mutually comparing information which has been recorded in 
the management files through the use of the judging 
function, it is possible to judge whether it is a 
unrecorded image or not, and it is possible to write only 
unrecorded image information into an information recording 
medium through the use of the writing function. 
[0099] Fig. 17 is another operation explanation view of 
this invention. Now, such a case that the MD management 
file is as shown in (a) , and image data of an IC card shown 
in Fig. 16(a) is copied into MD will be considered. In the 
IC card management file shown in Fig. 16(a), there are 
management files (image 1 to image 4) of the same names as 
those of the MD management file, which is a copy 
destination. The main microcomputer 40, then, judges 
whether image data of these management files of the same 
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names is the same images or not, on the basis of shooting 
date and hour, data amount. When shooting date and hour, 
and data amount of these management files are compared, 
they are different. Therefore, it is found that these same 
file names correspond to different images. 

[0100] In this connection, the main microcomputer 40, when 
it makes a copy of image data recorded in an IC card, into 
MD, changes a file name and then, makes a copy thereof. 
Fig, 17(b) shows a configuration of a MD management file 
after copied, F in the figure designates a portion in 
which a file name was changed at the time of making a copy. 
It is found that image 1 to image 4 are changed to image A 
to image D. By this, it becomes possible to make a copy of 
image data into MD, without confusion of files. 
[0101] According to this embodiment, it becomes possible 
to make a copy of an image which is of the same file name 
but different, into MD by changing a file name. Then, a 
preparing method of a directory (which means a file list 
recorded in storage means) of image data will be described. 
Fig. 18 is a view showing an example of a directory which 
was prepared. (a) shows an example in which a directory 
was prepared with respect to each month, and (b) shows an 
example in which a directory was prepared with respect to 
each camera. In (a), MD designates a route directory, and 
Aug, Sep designate sub directories. Aug manages image 
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information which was shot in August, and Sep manages image 
information which was shot in September. In (b) , MD 
designates a route directory, and 12345 and 218922 manage 
image files by use of ID of a camera as sub directory, 
respectively. 

[0102] Fig. 19 is a view showing another example of 
prepared directory. It is designed in such a manner, when 
visual 1, visual 2 of Fig. 18(b) are copied into a sub 
directory DIR 1, since visual 1, visual 2 are existed in 
DIR 2, the same name files, visual 1, visual 2 are copied 
rather into DIR 1. 

[0103] Fig. 20 is a view "showing another example of 
prepared directory. This example is such a thing that a 
directory is prepared every one time copying. According to 
this embodiment, a shot image data file is to be prepared 
every copying, so that file management is improved. 

[0104] Fig. 21 is a view showing a display example of the 
LCD monitor 37 at the time of preparing a directory. As 
shown in the figure, there are displays with respect to 
each copying, each month, each camera, and each season, and 
among this displays, by an operator clicking a desired item 
from the operation part 43, the main microcomputer 40 
prepares a directory by an item which was selected by 
clicking (X mark in the figure) . 

[0105] Also, the main microcomputer 40, in case of making 
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a copy of image data, and in case of searching whether 
there is not the same image file in a copy destination, 
searches only files in a directory which was designated in 
a copy destination, and can make a copy by the writing 
means . 

[0106] If this is realized, by limiting files to be 
searched, only to a designated directory, it is possible to 
shorten search time. Also, the main microcomputer 40, in 
case of making a copy of image data, prepares a directory 
according to a file of a copy source, in storage means of a 
copy destination, and can make a copy into that directory, 
by the writing means. 

[0107] According to this embodiment, by preparing a 
directory according to a file of a copy source, in storage 
means of a copy destination, it is possible to carry out 
file management effectively. 

[0108] Also, the main microcomputer 40, in case of making 
a copy of image data, prepares a directory according to 
file preparation data and hour of a copy source, in storage 
means of a copy destination, and can make a copy into that 
directory by the writing means. 

[0109] According to this embodiment, by preparing a 
directory according to preparation data and hour, it is 
possible to carry out file management effectively. Also, 
the main microcomputer 40, in case of making a copy of 
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image data, prepares a directory according to storage means 
of a copy source, in storage means of a copy destination, 
and can make a copy into that directory. 

[0110] According to this embodiment, by preparing a 
directory according to storage means of a copy source, it 
is possible to carry out file management effectively. 
Also, the main microcomputer 40, in case of making a copy 
of image data, prepares a directory according to one time 
copy operation, in storage means of a copy destination, and 
can make a copy into that directory. 

[0111] According to this embodiment, by preparing a 
directory according to one time copy operation, it is 
possible to carry out file management effectively. Also, 
the main microcomputer 40, in case of making a copy of 
image data, prepares a directory according to a camera by 
which shooting was carried out, in storage means of a copy 
destination, and can make a copy into that directory. 
[0112] According to this embodiment, by preparing a 
directory according to a camera by which shooting was 
carried out, it is possible to carry out file management 
effectively. Furthermore, the main microcomputer 40, in 
case of making a copy of image data, can select a 
preparation rule of a directory, when the directory is 
prepared in storage means of a copy destination. 
[0113] According to this embodiment, by making it possible 
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to select a preparation rule of a directory^ it is possible 
to carry out file management effectively. According to 
this invention, by using a touch panel as the LCD monitor 
37, it is possible to carry out edition of images which 
were displayed on the LCD monitor. Information, which was 
designated on the LCD monitor, enters into the main 
microcomputer 40, and the main microcomputer 4 0 carries out 
predetermined edit processing by controlling the signal 
processing part 36 in accordance with information 
designated . 

[0114] Fig. 22 is a view showing a display example of the 
LCD monitor at the time of image edit. As shown in the 
figure, items of DATA AND HOUR, NAME, CATEGORY, INPUT, 
EDIT, SOUND PLAYBACK etc. are displayed. Here, when ''EDIT" 
is touched, there appears display as shown in Fig. 23(a). 
80 in the figure designates a page-turning key. They are 
disposed on both left and right sides of a screen, and by 
touching these keys, it is possible to display an image of 
a previous page or a next page. In the state of (a), when 
an operator touches "'MOVE", it is possible to move an image 
on the screen in an arbitrary direction. For example, it 
is possible to realize such a situation that an image 
follows in a direction which was traced by a finger. If it 
is stopped at an appropriate position, (b) is realized, and 
it is possible to have it moved to a position of this solid 
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line . 

[0115] Fig. 24 is another explanation view of this 
invention edit operation. As shown in (a), by touching 
respective keys of DATE AND HOUR, NAME, CATEGORY, 
predetermined information is clicked or inputted, and by 
touching a search start key, the main microcomputer 40, as 
shown in (b) , displays all images which correspond to a 
search item on the LCD screen. When a desired image is 
touched out of the displayed images, it is possible to zoom 
that picture- In addition, when it is difficult to display 
on one screen at such time that the search start key was 
touched, by touching the page- turning key 80, images which 
have been stored in other pages are displayed on the 
screen . 

[0116] Fig. 25 is another explanation view of an edit 
operation of this invention. (a) is such a thing that 
scaling (enlarge/reduce) becomes possible, by touching a 
scaling key, and by moving it over depressing any one of 4 
corners. (b) is such a thing that an image is rotated by 
touching a rotation key and moving it over depressing an 
image by a finger. 

[0117] Fig. 26 is a view showing a screen as a result of 
editing according to this invention. A plurality of image 
data are combined, and partial images are rotated. In case 
of storing the suchlike image combined screen in a 
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management file, it is stored by a format as shown in Fig. 
27. With respect to each image file which is displayed on 
1 screen, stored is data of file name, scale size as 
compared with an original image, X coordinate and Y 
coordinate of a display and rotation angle. By storing the 
composite image in the suchlike format, it becomes possible 
for the main microcomputer 40 to display again the 
composite image in accordance with this format. 
[0118] Fig, 28 is a flow chart showing an operation at the 
time of image moving. In this case, image data on a edit 
screen is edited in the frame memory 34. When a move 
button is depressed (SI), the main microcomputer 40 is 
shifted to an image moving mode. Then, when an image is 
depressed (S2), the main microcomputer 40 reads a 
coordinate of a depressed position (S3) . Then, the main 
microcomputer 40 checks whether the depressed coordinate is 
on an image or not (S4) . This step is a thing for judging 
whether a moving image was depressed or not. When the 
depressed coordinate is not on an image, carried out is 
processing in accordance with the depressed position (35) . 
[0119] In case that the depressed coordinate is on an 
image, the main microcomputer 40 checks whether the 
depressed coordinate was changed or not (S6) . In case that 
it was changed, it is checked whether a finger was released 
or not (SI). In case that a finger is not pressed, it is 
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checked whether it is an adjoining coordinate or not (S8) . 
The steps S6, S7, S8 are things for carrying out judgment 
for moving an image over depressing on an image by a 
finger. In case that it is an adjoining image, the memory 
controller 35 controls the frame memory 34 to move an image 
(S9) . In case that it is not the adjoining image, carried 
out is processing in accordance with the depressed 
position. Then, in case that a finger was released in the 
step S6, the memory controller 35 controls the frame memory 
34 to paste an image on that position (SIO) . 
[0120] According to the editing method by use of a touch 
panel, as described above, it becomes possible to easily 
edit image data, which is displayed on display means, in 
accordance with an input from a touch panel. 
[0121] In the aforementioned embodiment, exemplified is 
such a case that a LCD monitor was used as the display 
means 37, but other types of monitors such as a plasma 
display and a CRT may be used. 
[0122] 

[Advantage of the Invention] According to a first 
invention, in an image recording and reproducing apparatus 
equipped with at least one function of a function of making 
a copy of image information from an IC card for use in 
image recording of a digital camera to another information 
recording medium and a function of making a copy of image 
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information from another information recording medium to an 
IC card, which is also capable of reproducing image 
information which was read, by configuring including 
compression system detecting means which detects a data 
compression system of recorded image data from information 
of an IC card, and image data writing means which carries 
out writing of image data to an information recording 
medium as it is, in case that a data compression system 
which was detected by the compression system detecting 
means is the same as a compression system of image data to 
be written in the information recording medium, and which 
carries out writing of image data after conversion of a 
compression system of the image data was carried out, in 
case that the detected data compression system is different 
from a compression system of image data to be written in 
the information recording medium, it is designed in such a 
manner that a compression system of image data recorded in 
an IC card is checked, and in case that it is the same as 
that of an information recording medium, it is written as 
it is, and in case that it is different, after conversion 
of a compression system was carried out, it is written in 
an information recording medium, and therefore, it is 
possible to make a copy of image information recorded in an 
IC card, to another information recording medium which is 
used in a digital picture image processing system. 
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[0123] In this case, the image data writing means changes 
a sampling rate of JPEG compression data by use of means 
for separating JPEG compressed image data into a luminance 
signal (Y signal) and a color-difference signal (C signal), 
means for temporarily storing the separated Y signal, means 
for carrying out decoding, inverse-quantization, inverse- 
DCT conversion of the separated C signal, and applying re- 
sampling to the decoded image data, means for carrying out 
DCT conversion, quantization, and coding of the re-sampled 
data, and means for re-configuring the generated compressed 
data, and the Y signal which is temporarily stored to 
generate JPEG compressed data, and thereby, even in case 
that sampling rates differ between a compression system of 
image data recorded in an IC card and a compression system 
of image data which is used in a digital picture image 
processing system, it becomes possible to make a copy of 
image information recorded in an IC card, to an information 
recording medium, without causing image quality 
deterioration. 

[0124] Also, in case of converting the image compressed 
data, before the re-sampling is applied, color correction 
is applied to the decoded color-difference component image 
data, and thereby, by applying color correction to color- 
difference component image data at the time of re-sampling, 
it is possible to obtain image data with optimum tone. 
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[0125] Also, in case of converting the image compressed 
data, filter processing for obscuring an outline is applied 
to color-difference component image data to which the re- 
sampling was applied, and thereby, by applying filter 
processing for obscuring an outline to color-difference 
component image data at the time of re-sampling, it is 
possible to prevent edges from being generated at a 
boundary of a block which is a unit of image processing. 
[0126] Also, in case of disposing a light transmitting and 
receiving part of infrared data communication on the 
apparatus, the light transmitting and receiving part is 
disposed on a surface other than an insertion surface of 
the IC card or the information recording medium, and 
thereby, in case of utilizing infrared communication in 
this apparatus, by disposing the light transmitting and 
receiving part on a surface other than an insertion surface 
of an IC card or an information recording medium, it is 
possible to improve operability at the time of in and out 
of an IC card or an information recording medium, 
[0127] Also, in case of disposing a light transmitting and 
receiving part of infrared data communication on the 
apparatus, the light transmitting and receiving part is 
disposed on a surface which is adjacent to an insertion 
surface of the IC card or information recording medium, and 
thereby, in case of using it in parallel with an equipment 
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which is capable of infrared communication, it is possible 
to provide an apparatus with good operability. 
[0128] Also, a plurality of light transmitting and 
receiving parts are disposed on both opposing surfaces of 
the apparatus, and thereby, by disposing a plurality of 
light transmitting and receiving parts, it is possible to 
provide an apparatus with good operability, even if an 
equipment which can carry out infrared data communication 
is placed at any side of this apparatus. 

[0129] also, in case of disposing a light transmitting and 
receiving part for infrared data communication on the 
apparatus, equipped is a mechanism which is capable of 
connecting to a light transmitting and receiving part of 
another equipment by an optical fiber, and thereby, by 
carrying out communication through the optical fiber, a 
communication error is eliminated even in case that a 
shielding object was entered in a space with both 
equipment, so that it is possible to improve reliability, 
[0130] Furthermore, a plurality of light transmitting and 
receiving parts are disposed on the apparatus, and thereby, 
by disposing a plurality of light transmitting and 
receiving parts, and by connecting it to another equipment 
which has a plurality of light transmitting and receiving 
parts, multiple communication becomes possible, and an 
amount of communication data can be doubled, so that it is 
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possible to shorten processing time in case of transmission 
of a constant amount of data. 

[0131] A second invention which solves the above-described 
problem is, in an image recording and reproducing apparatus 
equipped with at least one function of a function of making 
a copy of image information from an IC card for use in 
image recording of a digital camera to another information 
recording medium and a function of making a copy of image 
information from another information recording medium to an 
IC card, which is also capable of reproducing image 
information which was read, configured including management 
file preparing means which prepares a management file at 
least from a file name, and shooting date and hour 
information among information which has been recorded in 
said IC card, judging means which judges whether or not it 
is image information which has been already recorded in an 
information recording medium, among image information which 
has been recorded in an IC card, by comparing the 
management file which was prepared by the management file 
preparing means and a management file of the information 
recording medium, and writing means which writes only 
unrecorded image information in the information recording 
medium on the basis of a judgment result of the judging 
means, and thereby, by mutually comparing information which 
has been recorded in the management file preparing means by 
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the judging means, it is possible to judge whether it is a 
unrecorded image or not, and it is possible to write only 
unrecorded image information in an information recording 
medium by the writing means. 

[0132] In this case, in case of making a copy of image 
data, in case that the judging means judged that there is 
such a file that a file name is coincided with a copy 
destination, but data amount and file preparation date and 
hour of an image are not coincided, a copy is made after a 
file name is changed by the writing means, and thereby, it 
becomes possible to make a copy of an image which has the 
same file name but is different, to an information 
recording medium by changing the file name. 

[0133] Also, in case of making a copy of image data, and 
in case of searching whether or not there is the same image 
file in a copy destination, the judging means searches only 
a file in a directory designated in the copy destination, 
and then, a copy is made by the writing means, and thereby, 
it is possible to shorten search time, by limiting a file 
to be searched only to a designated directory. 
[0134] Also, in case of making a copy of image data, the 
management file preparing means prepares a directory in 
storage means of a copy destination in accordance with a 
file of a copy source, and a copy is made in that directory 
by the writing means, and thereby, by preparing a directory 
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in storage means of a copy destination in accordance with a 
file of a copy source, it is possible to carry out file 
management effectively, 

[0135] Also, in case of making a copy of image data, the 
management file preparing means prepares a directory in 
storage means of a copy destination in accordance with a 
preparation data and hour of a file of a copy source, and a 
^copy is made in that directory by the writing means, and 
thereby, by preparing a directory in accordance with 
preparation data and hour, it is possible to carry out file 
management effectively . 

[0136] Also, in case of making a copy of image data, the 
management file preparing means prepares a directory in 
storage means of a copy destination in accordance with 
storage means of a copy source, and a copy is made in that 
directory by the writing means, and thereby, by preparing a 
directory in accordance with storage means of a copy 
source, it is possible to carry out file management 
effectively, 

[0137] Also, in case of making a copy of image data, the 
management file preparing means prepares a directory in 
storage means of a copy destination in accordance with one 
time copy operation, and a copy is made in that directory 
by the writing means, and thereby, by preparing a directory 
in accordance with one time copy operation, it is possible 
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to carry out file management effectively. 

[0138] Also, in case of making a copy of image data, the 
management file preparing means prepares a directory in 
storage means of a copy destination in accordance with a 
camera by which shooting was carried out, and a copy is 
made in that directory by the writing means, and thereby, 
by preparing a directory in accordance with a camera by 
which shooting was carried out, it is possible to carry out 
file management effectively. 

[0139] Furthermore, in case of malcing a copy of image 
data, the management file preparing means, when it prepares 
a directory in storage means of a copy destination, can 
select a preparation rule of a directory, and thereby, by 
making it possible to select a preparation rule of a 
directory, it is possible to carry out file management 
effectively. 

[0140] Also, display means for displaying image data is 
made to be of a touch panel configuration, and provided is 
editing means which edits an image which is displayed in 
the display means, in accordance with information which is 
inputted from the touch panel, and therefore, it becomes 
possible to easily edit image data which is displayed on 
the display means in accordance with an input from the 
touch panel. 

[0141] In this manner, according to this invention, it is 
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possible to provide an image recording and reproducing 
apparatus which can make a copy of image information, which 
has been recorded in an IC card, into another information 
recording medium which is used in a digital picture image 
processing system, or can carry out a reverse thereof. 
[Brief Description of the Drawings] 

[Fig. 1] It is a block diagram showing one embodiment of 
this invention. 

[Fig. 2] It is a view showing an external appearance 

configuration example of this invention apparatus. 

[Fig. 3] It is an explanation view of a sampling method. 

[Fig. 4] It is an explanation view of sampling rate 

conversion. 

[Fig. 5] It is a flow chart showing a sampling rate 
conversion operation. 

[Fig. 6] It is a flow chart showing another example of a 
sampling rate conversion operation. 

[Fig. 7] It is a view showing a concrete example of an 
obscuring filter. 

[Fig. 8] It is an operation explanation view of the 
obscuring filter. 

[Fig. 9] It is a flow chart showing an obscuring filter 
processing operation . 

[Fig. 10] It is a view showing an external appearance 
configuration example of this invention apparatus. 
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[Fig. 11] It is a view showing another external 
appearance configuration example of this invention 
apparatus . 

[Fig. 12] It is a view showing another external 
appearance configuration example of this invention 
apparatus . 

[Fig. 13] It is a view showing another external 
appearance configuration example of this invention 
apparatus . 

[Fig. 14] It is a view showing another external 
appearance configuration example of this invention 
apparatus. 

[Fig. 15] It is a view showing a format example of image 
data which has been recorded in an IC card. 

[Fig. 16] It is an operation explanation view of this 
invention. 

[Fig. 17] It is another operation explanation view of 
this invention. 

[Fig. 18] It is a view showing an example of a prepared 
directory. 

[Fig. 19] It is a view showing another example of a 
prepared directory. 

[Fig, 20] It is a view showing another example of a 
prepared directory, 

[Fig. 21] It is a view showing a display example of a LCD 
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monitor at the time of directory preparation. 
[Fig. 22] It is a view showing a display example of a LCD 
monitor at the time of image editing. 

[Fig. 23] It is an explanation view of an edit operation 
of this invention. 

[Fig. 24] It is another explanation view of the edit 
operation of this invention. 

[Fig. 25] It is another explanation view of the edit 
operation of this invention. 

[Fig. 26] It is a view showing a screen as a result of 
editing according to this invention. 

[Fig. 27] It is a view showing a recording format example 
of a composite image. 

[Fig. 28] It is a flow chart showing an operation at the 
time of image moving. 

[Fig. 29] It is a bloc]<: diagram showing a configuration 
example of a digital camera. 

[Fig, 30] It is a view showing an external appearance 
configuration example of the digital camera. 
[Fig. 31] It is a blocic diagram of a configuration 
example of a digital image information recording apparatus. 
[Description of Reference Numerals and Signs] 

30 MD drive 

31 MD drive controller 

32 IC card bus 
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33 IC card controller 

3 4 Frame memory 

35 Memory controller 

36 Signal processing part 

37 LCD monitor 

38 Infrared data light transmitting and receiving part 

39 Infrared data communication driver 

4 0 Main microcomputer 

41 MD (Mini Disk) 

42 IC card 
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[FIG. 1] 

BLOCK DIAGRAM SHOWING ONE EMBODIMENT OF THIS INVENTION 

35 MEMORY CONTROLLER 
34 FRAME MEMORY 

36 SIGNAL PROCESSING PART 
40 MAIN MICROCOMPUTER 

37 LCD MONITOR 

4 3 OPERATION PART 

39 INFRARED DATA COMMUNICATION DRIVER 

3 8 INFRARED DATA LIGHT TRANSMITTING AND RECEIVING PART 

31 MD DRIVE CONTROLLER 
30 MD DRIVE 

33 IC CARD CONTROLLER 

32 IC CARD BUS 
42 IC CARD 



[FIG. 21] 

VIEW SHOWING DISPLAY EXAMPLE OF LCD MONITOR AT THE TIME OF 

DIRECTORY PREPARATION 

:=rt"— g WITH RESPECT TO EACH COPY 

^SU WITH RESPECT TO EACH MONTH 

:^7^ySlJ WITH RESPECT TO EACH CAMERA 

^gpS'J WITH RESPECT TO EACH SEASON 



[FIG. 27] 
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VIEW SHOWING RECORDING FORMAT EXAMPLE OF COMPOSITE IMAGE 

^T-Y )\^^ FILE NAME 

"KM^hO^^MK SCALE SIZE AS COMPARED WITH ORIGINAL 
IMAGE 

^>J^(7)Xjffi^ X COORDINATE OF DISPLAY 

Wf^<OYW§< Y COORDINATE OF DISPLAY 

[h]^:^ ROTATION ANGLE 



[FIG. 2] 

VIEW SHOWING EXTERNAL APPEARANCE CONFIGURATION EXAMPLE OF 

THIS INVENTION APPARATUS 

37 LCD MONITOR 

4 3a OPERATION SWITCH 

4 3b OPERATION SWITCH 

50 MD SLOT 

51 IC CARD SLOT 

41 MD CARD 

42 IC CARD 



[FIG. 3] 

EXPLANATION VIEW OF SAMPLING METHOD 
f-yyy SAMPLING METHOD 

ff-^ SIGNAL 

^Vf^)ly^^^'bWM PIXEL TO BE SAMPLED 

^Vf^)V^^\^fl\^%^ PIXEL NOT TO BE SAMPLED 



[FIG. 4] 

EXPLANATION VIEW OF SAMPLING RATE CONVERSION 
jzMB: ORIGINAL PIXEL 
8®!^; 8 PIXELS 

A:2:2:^yy°^J l^V't'ill : 4:2:2 SAMPLING IS CARRIED OUT 
JPEGf±m (DCT^X^. Si^fb. ^^y-^l^n^it) ^no: JPEG 
COMPRESSION (DCT CONVERSION, QUANTIZATION, HAFFMAN CODING) 
IS CARRIED OUT 

Y{t#. CiB^'^'7^Mi'^ : Y SIGNAL, C SIGNAL ARE SEPARATED 
^f^^fltzMi^'f-"^ : PERFECT IMAGE DATA 

^^y-^l^^^-it. i^4^{t/l^DCT^^: HAFFMAN DECODING, INVERSE- 
QUANTIZATION, INVERSE-DCT CONVERSION 

^^>y])>'^^: RE-SAMPLING 

DCT^^, Ml^its DCT conversion, QUANTIZATION, 

HAFFMAN CODING 

J±'^T--^ (D^Mfi^: RECONFIGURATION OF COMPRESSED DATA 
-^yy/l^U— hi^^^t><>tcj±'i^'f~^ : COMPRESSED DATA IN WHICH 
SAMPLING RATE WAS CHANGED 

[FIG. 7] 

VIEW SHOWING A CONCRETE EXAMPLE OF AN OBSCURING FILTER 
[FIG. 5] 

FLOW CHART SHOWING SAMPLING RATE CONVERSION OPERATION 



^^'^—V: START 

SI: Y SIGNAL AND C SIGNAL OF JPEG COMPRESSED DATA ARE 
SEPARATED AND STORED TEMPORARILY 

S2: HAFFMAN CODING, INVERSE QUANTIZATION, INVERSE DCT 
CONVERSION ARE APPLIED ONLY TO C SIGNAL, TO RESTORE C 
SIGNAL 

S3: RE-SAMPLING OF C SIGNAL IS CARRIED OUT 

S4: DCT CONVERSION, QUANTIZATION, HAFFMAN CODING ARE 
APPLIED TO RE-SAMPLED DATA 

S5: COMPRESSED C SIGNAL WHICH WAS GENERATED, AND Y SIGNAL 
WHICH HAS BEEN STORED TEMPORARILY ARE RECONFIGURED, TO 
PERFECT COMPRESSED DATA 
^V-K: END 

[FIG. 8] 

OPERATION EXPLANATION VIEW OF AN OBSCURING FILTER 
feMft-^: COLOR-DIFFERENCE SIGNAL 
8lS^: 8 PIXELS 
t£:^Il: ENLARGED VIEW 
EDGE 

W^^Ofjt: VALUE OF PIXEL 

y^X2 ^f)^\^: BLOCK BOUNDARY 

[FIG. 10] 

VIEW SHOWING EXTERNAL APPEARANCE CONFIGURATION EXAMPLE OF 
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THIS INVENTION APPARATUS 

38 INFRARED DATA LIGHT TRANSMITTING AND RECEIVING PART 

37 LCD MONITOR 

43a OPERATION SWITCH 

43b OPERATION SWITCH 

50 MD SLOT 

8 3 ACCESS LED 

82 EJECT SWITCH 

[FIG. 6] 

FLOW CHART SHOWING ANOTHER EXAMPLE OF SAMPLING RATE 
CONVERSION OPERATION 
y^^ — h : START 

SI: Y SIGNAL AND C SIGNAL OF JPEG COMPRESSED DATA ARE 
SEPARATED AND STORED TEMPORARILY 

32: HAFFMAN CODING, INVERSE QUANTIZATION, INVERSE DCT 
CONVERSION ARE APPLIED ONLY TO C SIGNAL, TO RESTORE C 
SIGNAL 

S3: COLOR CORRECTION 

S4: RE-SAMPLING OF C SIGNAL IS CARRIED OUT 

35: FILTER PROCESSING FOR OBSCURING AN OUTLINE 

S6: DCT CONVERSION , QUANTIZATION, HAFFMAN CODING ARE 

APPLIED TO RE-SAMPLED DATA 

37: COMPRESSED C SIGNAL WHICH WAS GENERATED, AND Y SIGNAL 
WHICH HAS BEEN STORED TEMPORARILY ARE RECONFIGURED, TO 
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PERFECT COMPRESSED DATA 
^yV: END 

[FIG. 11] 

VIEW SHOWING ANOTHER EXTERNAL APPEARANCE CONFIGURATION 
EXAMPLE OF THIS INVENTION APPARATUS 

37 LCD MONITOR 

38 INFRARED DATA LIGHT TRANSMITTING AND RECEIVING PART 
4 3a OPERATION SWITCH 

4 3b OPERATION SWITCH 

50 MD SLOT 

8 3 ACCESS LED 

82 EJECT SWITCH 

[FIG. 13] 

VIEW SHOWING ANOTHER EXTERNAL APPEARANCE CONFIGURATION 
EXAMPLE OF THIS INVENTION APPARATUS 

37 LCD MONITOR 

38 INFRARED DATA LIGHT TRANSMITTING AND RECEIVING PART 
8 4 CONNECTOR 

85 OPTICAL FIBER 

ftilCO^^^X^^i^ft^i^^fg/^H^: ANOTHER EQUIPMENT WHICH IS 
CAPABLE OF INFRARED DATA TRANSMISSION 
43a OPERATION SWITCH 
43b OPERATION SWITCH 
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50 MD SLOT 
83 ACCESS LED 
82 EJECT SWITCH 

[FIG. 9] 

FLOW CHART SHOWING OBSCURING FILTER PROCESSING OPERATION 
— h : START 

SI: EDGE EXTRACTION FILTER IS APPLIED TO 1 PIXEL 
S2: JUDGED TO BE EDGE? 

S3: A VALUE WHICH WAS CALCULATED BY APPLYING SMOOTHING 
FILTER TO THAT PIXEL IS SET AS NEW PIXEL VALUE 
S4: PROCESSING OF ALL PIXELS IS FINISHED? 
^VK: END 

[FIG. 12] 

VIEW SHOWING ANOTHER EXTERNAL APPEARANCE CONFIGURATION 
EXAMPLE OF THIS INVENTION APPARATUS 

38 INFRARED DATA LIGHT TRANSMITTING AND RECEIVING PART 

37 LCD MONITOR 

43a OPERATION SWITCH 

4 3b OPERATION SWITCH 

50 MD SLOT 

8 3 ACCESS LED 

82 EJECT SWITCH 
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[FIG. 14] 

VIEW SHOWING ANOTHER EXTERNAL APPEARANCE CONFIGURATION 
EXAMPLE OF THIS INVENTION APPARATUS 

37 LCD MONITOR 

38 INFRARED DATA LIGHT TRANSMITTING AND RECEIVING PART 
8 4 CONNECTOR 

85 OPTICAL FIBER 

{^(D^^Mf-'^^int^^'^^tf:^^: ANOTHER EQUIPMENT WHICH IS 

CAPABLE OF INFRARED DATA TRANSMISSION 

43a OPERATION SWITCH 

43b OPERATION SWITCH 

50 MD SLOT 

8 3 ACCESS LED 

8 2 EJECT SWITCH 

[FIG. 15] 

VIEW SHOWING FORMAT EXAMPLE OF IMAGE DATA WHICH HAS BEEN 

STORED IN IC CARD 

yy^/^^ : FILE NAME 

"f^^M: DATA AMOUNT 

ii:^0H#: SHOOTING DATE AND HOUR 

;i7 7^ y I D : camera id 

v^-t :y t:°— K: SHUTTER speed 

^ ^ : APERTURE 
^^yVU: HEADER PART 
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M^-r — ^i IMAGE DATA 
[FIG. 16], [FIG. 17] 

OPERATION EXPLANATION VIEW OF THIS INVENTION 
I Ctl— ]<^f^^My r ^ IC CARD MANAGEMENT FILE 
y 7^ : FILE NAME 
ii.^0B#: SHOOTING DATE AND HOUR 
X — ^S: DATA AMOUNT 
;^7y^ y I D : CAMERA ID 

MDffll^S^ r MD MANAGEMENT FILE 

y 7^ /l^^ : FILE NAME 

SHOOTING DATE AND HOUR 
X^^fi: DATA AMOUNT 
1:] ID: CAMERA ID 

[FIG. 18] 

VIEW SHOWING EXAMPLE OF PREPARED DIRECTORY 

(a) DIRECTORY IS PREPARED WITH RESPECT TO EACH MONTH 

(b) DIRECTORY IS PREPARED WITH RESPECT TO EACH CAMERA 

[FIG, 26] 

VIEW SHOWING A SCREEN OF EDIT RESULT ACCORDING TO 
INVENTION 
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[FIG. 19] 

VIEW SHOWING ANOTHER EXAMPLE OF PREPARED DIRECTORY 
[FIG. 20] 

VIEW SHOWING ANOTHER EXAMPLE OF PREPARED DIRECTORY 
[FIG. 22] 

VIEW SHOWING DISPLAY EXAMPLE OF LCD MONITOR AT THE TIME 
IMAGE EDITING 
9 9$: DATA AND HOUR 
^m: NAME 
iy-Yy/l^: CATEGORY 
Atl : INPUT 
MM: EDIT 

^P^^: SOUND PLAYBACK 
[FIG, 23] 

EXPLANATION VIEW OF EDIT PROCEDURE OF THIS INVENTION 
^ — ^iiiffi: MONITOR SCREEN 

^4 h/l/ : /c(t bOilif)^: TITLE: TAKESHI'S ATHLETIC MEETING 

SCALE 
^W]: MOVE 
[h]^; rotate 

W^M^iW: MULT I -IMAGE ARRANGEMENT 
=it:'— : COPY 
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> 

80: PAGE-TURNING KEY 
[FIG. 24] 

ANOTHER EXPLANATION VIEW OF EDIT PROCEDURE OF THIS 
INVENTION 

B0#: DATE AND HOUR 
^: YEAR 
M : MONTH 

5 : DAY 

^MfMa: SEARCH START 

^m: NAME 

fcttL: TAKESHI 

to^C^Ay: FATHER 

^oS^^: MOTHER 

jo i:V^-^»^A>: GRANDFATHER 

ioJithh^/w: GRANDMOTHER 

Lv* 9 C: SHUJI 

hx^: CHIE 

^0 ^: YUKO 

^^fc-^: SAMAAKI 

^^fMii^i SEARCH START 

iy^y/i-: CATEGORY 
MW]^: ATHLETIC MEETING 
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SCHOOL EXCURSION 
SfctT: TRIP 
^^yy": CAMP 
IE>^ : NEW YEAR' S DAY 
LN^cC^Ot?: DOLL FESTIVAL 

CHERRY BLOSSOM VIEWING 
K^-f y": DRIVE 
MtKi^: SEA BATHING 
^MfM^: SEARCH START 

80: PAGE-TURNING KEY 

[FIG. 30] 

VIEW SHOWING EXTERNAL APPEARANCE CONFIGURATION EXAMPLE OF 

DIGITAL CAMERA 

20: IC CARD INSERTION PART 

[FIG, 25] 

ANOTHER EXPLANATION VIEW OF EDIT PROCEDURE OF THIS 
INVENTION 

[FIG, 28] 

FLOW CHART SHOWING OPERATION AT THE TIME OF IMAGE MOVING 

51 MOVE BUTTON IS DEPRESSED 

52 SCREEN IS DEPRESSED 
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53 COORDINATE IS READ 

54 ON IMAGE? 

56 DEPRESSED COORDINATE WAS CHANGED? 

57 FINGER WAS RELEASED? 

SIO IMAGE IS PASTED ON THAT POSITION 

58 ADJOINING COORDINATE? 

59 IMAGE IS MOVED 

85 PROCESSING ACCORDING TO DEPRESSED POSITION 
iU^^S/^T: END OF IMAGE PROCESSING 

[FIG. 29] 

BLOCK DIAGRAM SHOWING CONFIGURATION EXAMPLE OF DIGITAL 
CAMERA 

A SHOOTING OBJECT 

1 LENS 

2 APERTURE 

3 IMAGE PICKUP DEVICE 

4 PRE-PROCESS 

5 A/D CONVERTER 

6 SIGNAL PROCESSING PART 
17 VIDEO AMPLIFIER 

7 MEMORY CONTROLLER 

9 FRAME MEMORY 

10 IMAGE STORAGE MEMORY 
C P\J^<P^ CPU BUS 
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I Ctf— KX:^ IC CARD BUS 

II IC CARD CONTROLLER 
8 MAIN MICROCOMPUTER 

12 STROBE 

18 LIQUID CRYSTAL PANEL 

14 SUB MICROCOMPUTER 

13 SERIAL PORT DRIVER 

^^i/y T/I^/K— h EXTERNAL SERIAL PORT 
16 FOCUS DRIVE PART 

15 APERTURE DRIVE PART 

[FIG. 31] 

BLOCK DIAGRAM SHOWING CONFIGURATION EXAMPLE OF DIGITAL 
IMAGE INFORMATION RECORDING APPARATUS 

61 FILM SCANNER PART 

62 IMAGE PROCESSING PART 

63 MEMORY PART 

7 3 FILM ID READING PART 
7 4 MD ID READING PART 

64 RGB->YMC CONVERSION PART 
7 2 FILM ID READING PART 

65 COLOR CORRECTION PART 
71 OVERALL CONTROL PART 

66 SELECTOR 

67 EXTERNAL INTERFACE PART 
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7 0 MD PROCESSING PART 
68 CRT CONTROL PART 
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